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PREAMBLE  

 

This document assembles the responses to submissions from six State Government Agencies, 

Lake Macquarie City Council and six private individuals in response to the circulation / public 

exhibition of the Environmental Assessment for the Teralba Quarry Extensions.   

The response has been compiled by R.W. Corkery & Co. Pty Limited with input from: 

 Metromix Pty Ltd 

 Kendall & Kendall 

 Idyll Spaces 

 Archaeological Surveys and Report Pty Ltd 

 Spectrum Acoustics Pty Ltd 

 SLR Consulting Pty Ltd 

 

The response is accompanied by a total of seven annexures incorporating: 

 a range of supporting documentation (Annexure 1); 

 attachments to the EPA submissions (Annexure 2); 

 a Supplementary Fauna Assessment (Annexure 3); 

 a Visual Impact Statement (Annexure 4);  

 a modified Air Quality Assessment (Annexure 5) 

 an Addendum to Aboriginal Heritage Assessment (Annexure 6); and 

 the Final Statement of Commitments (Annexure 7). 
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GOVERNMENT AGENCY SUBMISSIONS 

The following responses have been compiled in response to the formal submissions forwarded 

to the Department of Planning and Infrastructure.  The submission from the Division of 

Resources and Energy did not require a response.  A range of issues raised by the Department 

of Planning and Infrastructure in email correspondence are also addressed. 

 

 

Issue / Response 

DEPARTMENT OF PLANNING AND INFRASTRUCTURE (DP&I) 

DP&I Issue 1: Application Area  

Following Lake Macquarie City Council’s submission, the DP&I has some doubt as to the description of 
the extent of the Project and assessment of vegetation impacts particularly in regard to the construction 
and relocation of power lines.   

Figure 1.2 of the EA shows the Project boundaries limited to those lands owned, or controlled by the 
proponent and clearly excludes the related transmission lines from the project.   Elsewhere in the EA 
(such as Figure 2.17) the location of the proposed power lines is shown (giving the impression that this 
is a component of the Project. 

The text of page 2.42 of the EA is somewhat ambiguous indicating that the flora and Aboriginal heritage 
issues for the power lines have been considered in conjunction with Energy Australia. 

The table of areas of vegetation proposed to be cleared indicates an area within the proposed new 
power line easements to be cleared – but Table 7 from the specialist study has not been transferred to 
the main text as Table 5.12 with the same descriptions of the vegetation to be removed for the power 
lines.  (Is it 33kV or 33kV and 11kV, etc.?). 

Most sections of the text refer to the potential removal of 28.7 ha of native vegetation.  Does this 
include all vegetation proposed to be removed to allow the full length of the relocated power lines?  
However, on page 2-53 reference is made to the potential removal of only 25.9 ha of native vegetation 
and a BOS offset ratio of 4.6 rather than a ratio of 4.1 referenced in most other places. 

The DP&I is also concerned about the location of clearing required for the power line easement 
adjacent to the coal haul road in the vicinity of the T. juncea clumps identified for retention.   

The DP&I believe the Project should proceed to be assessed on the basis of the current description of 
the Project contained in the EA.  Consequently, a separate approval for the construction and utilisation 
of the relocated 11 kV and 33 kV power lines is required. The DP&I consider that relocating the power 
lines would involve vegetation clearing that has not been assessed.  Further clarification is required in 
terms of the precise area of vegetation removal to be offset. 

The DP&I request a definitive statement that clearly identify: 

a) The Project boundary; 

b) Areas of native vegetation proposed to be cleared; 

c) Whether the impacts of easement clearing have been assess (for all lands needed to relocate 
the power line); and 

d) Whether the T. juncea clumps adjacent to the haul road are completely safe from impact? 
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Issue / Response 

DEPARTMENT OF PLANNING AND INFRASTRUCTURE (DP&I) 

Response 

The statements regarding the apparent ambiguity regarding the inclusion (or otherwise) of the relocated 
power lines in the project is acknowledged.  Metromix intends to seek a separate approval for the 
relocation of the power lines, i.e. through Part 5 of the Environmental Planning and Assessment 
Act 1979, i.e. by Ausgrid (formerly Energy Australia).  The separation of the two approvals has been 
based upon the recognition that the proposed relocation of power lines may be carried out without 
consent under Clause 41 of the State Environmental Planning Policy (Infrastructure) 2007 subject to an 
assessment under Part 5 of the EP&A Act.  Metromix has had numerous discussions with Energy 
Australia and more recently Ausgrid throughout the preparation of the Environmental Assessment and 
established that Ausgrid is most comfortable in assessing the proposed relocated power lines under 
Part 5 of the Act.  Metromix will work closely with Ausgrid over the next few months to assemble the 
required REF for the power line relocation.  In light of this approach, the responses to the above 
questions are as follows. 

a) The Project Boundary 

The Project Site boundary relied upon for the application for the project approval for the Teralba 
Quarry Extensions is that displayed on Figure 1.2 of the EA.  This boundary is consistent with all 
documents publicly exhibited.  It is acknowledged that the boundary of the Project Site is located on 
the eastern side of the Private Coal Haul Road and does not include the area of land on the 
western side of the Private Coal Haul Road that will be used for the relocated 11kV and 33kV 
power lines.  The Project Site also does not cover the area of land immediately north of the land 
leased by Metromix within which the final section of relocated power lines would be located. 

b) Area of Native Vegetation to be Cleared 

The areas of native vegetation to be cleared within the Project Site are displayed on Figure A1 
(following page).  These areas of native vegetation cover a total of 26.5ha comprising the following 
individual areas. 

 

 Area (ha) 

Vegetation to be Removed within the Project Site 

Relocated Exit Road 0.2 

Southern Extension 16.5 

Northern Extension 9.3 

11kV Power Line (within property boundary) 0.2 

11kV/33kV on eastern side of the Private Coal Haul Road 0.2 

Conveyor and associated service road 0.1 

Subtotal 26.5 

Vegetation to be Removed within Power Line Corridor Outside Project Site 

33kV Power Line (within property) 1.6 

11kV Power Line (north of property) 0.6 

Subtotal 2.2 

 

The area of native vegetation to be cleared within the Project Site for the proposed power lines 
would be 0.3ha and the area of native vegetation to be cleared beyond the Project Site amounts to 
2.2ha, i.e. for the proposed relocation of the power lines. 
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Figure A1 Area of Vegetation to be Removed 
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Issue / Response 

DEPARTMENT OF PLANNING AND INFRASTRUCTURE (DP&I) 

In total, 28.7ha of native vegetation would be cleared throughout the life of the Project, i.e. for 
extraction and related activities and the clearing for the power line relocations.  This 28.7ha area is 
regularly referred to throughout the EA as it was considered important that the total area of clearing 
be outlined in a cumulative sense.  Unfortunately, one incorrect reference to 25.9ha was present on 
Page 2-53.  This cumulative approach enabled Metromix to then define of the biodiversity offset for 
the overall Project covering an area of 118ha, i.e. 4.1 times 28.7ha.  It is recognised that the actual 
area of the Biodiversity Offset shown on Figure 2.20 of the EA needs to be modified slightly to 
accommodate the proposed relocated power line positioned on the western side of the Private Coal 
Haul Road and a miniscule area near the northern boundary of the Project Site.  Figure A2 
displays the modified biodiversity offset.  It is requested that DP&I in its assessment of the Project 
recognise the 118ha biodiversity offset for the Project as displayed on Figure A2 being calculated 
from the total area of native vegetation to be cleared. 

Metromix proposes to include in its REF for the relocation of the power lines that the offset for the 
clearance of the 2.2ha of native vegetation beyond the Project Site and required for the relocation 
of the power lines is already allowed for in the offset for the quarry extensions. 

c) Assessment of Easement Clearing 

The environmental impact assessment of the proposed relocated power lines has been 
incorporated in the EA for those issues relevant to the cumulative impact of both the extraction 
operation and power line relocation, namely flora, fauna and Aboriginal heritage.  Coverage of 
these issues in the respective Specialist Consultant reports and the EA provided readers with a full 
understanding of the cumulative impacts of the combined activities.  It is noted that the recently 
completed Visual Impact Assessment (Annexure 4) assessed the proposed relocated power lines 
as part of the overall assessment. 

The flora, fauna, Aboriginal heritage and visibility assessments undertaken for the EA will be relied 
upon in the REF for the relocation of the power lines.  The only other minor issues that need to be 
separately considered in the REF are those issue for which there would be no noticeable or no 
cumulative impacts within the extraction operation, i.e. site specific issues relating to erosion and 
sediment controls associated with companion track construction or noise/air quality issues. 

d) Safety of Tetratheca juncea Clumps Adjacent to the Private Haul Road 

The late 2011 mapping by Mr Greg Elks of Idyll Spaces identified further clumps of Tetratheca 
juncea adjacent to of the Private Coal Haul Road in the vicinity of the proposed relocated power 
line.  This additional survey and the identification of more Tetratheca juncea plants is consistent 
with the outcome of numerous surveys in the Central Coast and the Lake Macquarie LGA since 
Tetratheca juncea was initially considered to be “endangered”.  In his response to LMCC Issue 1b), 
Mr Elks records that in 2002, there were between 9 881 and 11 893 plant clumps whereas in 2012 
further surveys have increased the number of plant clumps to in excess of 50 000.  Mr Elks is 
confident further surveys within the proposed biodiversity offset area will result in even further 
clumps of Tetratheca juncea being located. 

Notwithstanding the “expanding” population of Tetratheca juncea, Metromix has held site 
inspections with Ausgrid representatives to establish the implications of the defined Tetratheca 
juncea clumps with respect to the proposed relocated power line.  Maps 1 and 2 within Document 1 
in Annexure 1 display the locations of the known Tetratheca juncea clumps and the alignment of 
the proposed relocated power line west of the Private Coal Haul Road. 

Based upon the alignment of the proposed relocated power line west of the Private Coal Haul 
Road, all recorded Tetratheca juncea clumps (except one) are at least 10m from the proposed 
power poles and transmission line clearing.  One clump (No. 13) shown on Map 2 is located close 
to one proposed power pole.  The REF will assess the significance of the removal of this one clump 
or whether a practical realignment of the relocated power line can be achieved. 
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Figure A2 Modified Biodiversity Offset 
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Issue / Response 

DEPARTMENT OF PLANNING AND INFRASTRUCTURE (DP&I) 

In any event, it is considered that the populations of the “endangered” Tetratheca juncea on the 
land leased by Metromix are secured, particularly given: 

i) the retention of numerous clumps within the 118ha biodiversity offset area; 

ii) Metromix’s proposal to translocate plants and related biomass from within the Southern 
Extension to the former power line easements; and 

iii) Metromix’s success to date in propagation (through biomass transfer) of clumps of Tetratheca 
juncea within the 10.7ha rehabilitation area. 

DP&I Issue 2: Aboriginal Cultural Heritage Assessment 

Only the first page of the Awabakal Descendants Traditional Owners Aboriginal Corporation 
submission was included in the Environmental Assessment.  The DP&I request that a full copy of this 
submission is included in the Response to Submission document, as a means of correcting the record 
and making this information publicly available. 

Response 

A full copy of the submission from the Awabakal Descendants Traditional Owners Aboriginal 
Corporation is included as Appendix ii in Annexure 6. 
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Issue / Response 

ENVIRONMENT PROTECTION AUTHORITY (EPA) 

EPA Issue 1: Air Quality 

The EPA considers that the assessment has been satisfactorily conducted in accordance with the 
requirements of the Approved Methods for the Modelling and Assessment of Air Pollutants in New 
South Wales. 

The EPA notes that some exceedances of the 24 hour average PM10 criterion are predicted during 
extraction of existing approved areas and the proposed Northern Extension just beyond the northern 
most border of the operation. Although this is an area that forms part of a coal mining operation and not 
a residential or other sensitive receptor location the EPA suggests that the Department of Planning and 
infrastructure include the requirement for the proponent to undertake air quality monitoring as part of 
their consent" This requirement should be considered in addition to the proposed dust minimisation and 
mitigation operations and dust management plan proposed for the site. 

Response 

The observation that the 24 hour PM10 concentration exceeds the 50µg/m
3
 criterion “just beyond the 

northernmost border of the operation” is acknowledged as shown in Figure 5.21 of the EA.  At the 
outset, it noted that the contours for Scenario 1B are incorrect as the 50µg/m

3
 isopleth should be 

centred on the Mid Pit Extraction Area and not the Northern Extension.  Figure 23 (Amended) displays 
the correct predicted PM10 dust levels under this scenario.  Figure 23 (Amended) is reproduced as 
Document 2 in Annexure 1.  Hence, the 50µg/m

3
 level would not be exceeded beyond the northern 

boundary until operations commence within the Northern Extension, i.e. as represented by Scenario 4A 
in about Year 12 (or 2024). 

Scenario 4A displays the isopleths for operations in the Northern Extension which correctly display an 
exceedance of the 50µg/m

3
 criterion over a very small area of the land to the north of the Project Site 

owned by the Oceanic Coal consortium and operators of the Macquarie Coal Preparation Plant.  It is 
noted that the EPA acknowledges that the subject land where the predicted exceedance occurs forms 
part of a coal mining operation and not a residential or other sensitive receptor location. 

EPA’s suggestion that Metromix be requested to undertake air quality monitoring of PM10 to the north of 
the Project Site is not supported by Metromix given the subject land on which the exceedance would 
occur lies immediately adjacent to a coal tailings storage facility and approximately 1km from the 
nearest residences.  No useful benefit would be gained by monitoring PM10 at this location. 

It is further recognised that the activities in the Northern Extension that would be the source of the 
predicted exceedance would not occur until approximately Year 11 of the operations, i.e. about 2023. 

Finally, the existing air quality monitoring network of six deposited dust gauges within Teralba has not 
identified any substantive deposited dust levels.  Three of the gauges on the edge of Teralba have 
consistently (for over the past 7 years) recorded deposited dust levels well below the 4g/m

2
/month 

guideline.  The ongoing monitoring of deposited dust is considered appropriate, particularly in light of 
the fact that production levels are not increasing as a result of the proposed extensions. 

EPA Issue 2: Noise 

a) While the current Environment Protection Licence (EPL) 536 for Teralba Quarry does not 
contain noise limits should the Department of Planning and Infrastructure approve this proposal 
noise limits will be included within EPL 536. Recommended noise limits for this proposal 
(Attachment 1) have been based on the predicted noise levels for the entire operation (not just 
the proposed extensions) contained within the Noise Impact Assessment (NIA). 

b) The EPA has included noise limits for the night period based on the minimum noise level of 35 
dB (A) from the Industrial Noise Policy (INP). This is based on the information in the NIA stating 
that there will be inaudible maintenance works at night and no predicted levels are provided for 

the night time period.  The NIA does however include sleep disturbance noise levels from truck 

loading proposed to occur 24 hours per day. 
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Issue / Response 

ENVIRONMENT PROTECTION AUTHORITY (EPA) 

c) The predicted day, evening and morning shoulder period noise levels under the various 
scenarios considered are mostly at or below the criteria except at Residence B where levels 
are up to 4 dB (A) above the criterion for the day under some scenarios. The EPA considers 
that this impact should be managed through a Noise Management Plan for the site, which 
should be reviewed annually with the aim to reduce noise emissions down to the criterion 
through the application of best practice. The EPA will not approve the Noise Management Plan 
and does not need to receive a copy. 

d) The EPA further notes that to manage potential exceedances of the morning shoulder period 
criterion at residences near the eastern exit, the NIA includes a commitment to minimise truck 
speeds to 15km/hr at the eastern exit of the site and for regular maintenance to the conducted 
on this section of road to minimise potential for potholes. The EPA recommends that the 
consent authority include this commitment as a condition in the consent. 

e) It is noted in Figure 4.5 - Land Ownership and Surrounding Residences in the EA that the noise 
locations referred to as A, B, C, D, E, F, G, H do not provide specific residential addresses. lf 
approval is granted, the noise limits determined for these locations would be included in the 
EPL. Should consent be granted the proponent will be required to provide the residential 
addresses for each of the noise receptors to EPA for inclusion in any noise table within the 
EPL. 

Response 

a) The EPA’s statement that the Noise Impact Assessment (NIA) did not predict noise levels for 
the entire operation is incorrect.  Reference to Appendix 3 in the NIA display all significant 
mobile and stationary noise sources within the quarry, i.e. for the entire operation.  The 
recommended noise limits in Attachment 1 for the ongoing operation of the quarry are 
considered inappropriate as they do not reflect the outcome of the procedures nominated in the 
EPA’s own Industrial Noise Policy (INP).  Combining the morning shoulder and the daytime 
criteria is not consistent with the INP, particularly given the measured noise levels during the 
morning shoulder period. 

It is Metromix’s view that nominating nine (9) receptor locations in the compliance table is 
excessive and that four representative locations would be more appropriate particularly given: 

i) the absence of noise-related complaints from the existing quarry; and 

ii) expectations that monitoring is conducted at all locations to demonstrate compliance. 

Table 1 (Amended) is provided as an alternate to the table in Attachment 1. 

Table 1 (Amended) 
Noise Limits (dB(A)) 

Locality 

Morning 
Shoulder 
LAeq(15min) 

Day 
LAeq(15min) 

Evening 
LAeq(15min) 

Night 
LAeq(15min) 

Night 
LA1(1min) 

A 2 Awaba St, Teralba 44 44 43 35 45 

C 6 Rhondda Rd, Teralba 42 46 42 38 48 

F 55 Victoria St, Teralba 40 40 40 35 45 

H 10 School Rd, Wakefield 39 39 39 39 44 
 

 

b) For Residences C and H, it is again necessary to refer to the INP and the requirement for the 
night-time criteria to be set at 5dB(A) above the background which has been measured.  It is 
acknowledged that at two of the four residences (A and F), the criteria is 35dB(A), however, for 
Residences C and H, the criteria should be 38dB(A) and 39dB(A) respectively. 

c) Metromix accepts that the management of noise generated by trucks leaving the quarry via the 
bottom gate should be covered in the Noise and Vibration Management Plan for the project 
(see Commitment 16.4 in Annexure 7). 
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Issue / Response 

ENVIRONMENT PROTECTION AUTHORITY (EPA) 

d) The requirement to minimise truck speeds to <15kph when leaving the bottom gate is already 
included as Commitment 10.8 in Annexure 7. 

e) As noted in a) above, the EPA is respectfully requested to limit the number of locations in the 
licence to the four residences nominated in Table 1 (Amended). 

EPA Issue 3: Surface Water 

a) The current Environment Protection Licence (EPL) 536 issued to Metromix Pty Ltd does not 
require the licensee to undertake any water quality monitoring for discharges leaving the 
premises. However, water quality and volume quantity monitoring of discharges from the Mine 
Adit Dam (which is located on the Metromix Pty Ltd premises) is undertaken by Coal and Allied 
Pty Ltd - Rhondda Colliery EPL 3139.   

As Coal and Allied Pty Ltd has submitted an application to surrender EPL 3139, a water quality 
and volume quantity discharge point will be included in the Metromix Pty Ltd EPL 536 
(LDP001). LDP001 (emergency discharge point) this EPL will retain the concentration limits 
and monitoring parameters from EPL3139 but will also include monitoring for heavy metals for 
a period of up to 24 months. The monitoring of heavy metals has been included to all 
Environment Protection Licences (that discharge into tributaries of Lake Macquarie) in the form 
of a Pollution Reduction Program, variations to the monitoring parameters and frequency will 
be dependent on the detection levels of heavy metals resulting from the discharge. 

b) Water quality monitoring and concentration limits will also be included on the overflow point on 
Dam B (LDP002) to monitor pH, Total Suspended Solids and Oil and Grease. Monitoring at 
LDP002 will be only during discharge events, in addition to this, EPL 536 will be varied to 
require the licensee to undertake water quality monitoring from all on-site dams that over-flow 
and discharge water off-site. These dams are not licensed discharge points within the EPL .and 
as such will be subject to the Protection of the Environment Operations Act (POEO Act) - 
Section 120 - Prohibition to pollute water. 

Response 

a) The EPA’s commentary on this issue has been discussed with the EPA and the circumstances 
clarified particularly with respect to the discharge from the adit on the land Metromix leases. 

The quality of the water flowing from the adit reflects the quality of water in a number of 
interconnecting mines that have recovered coal from the Great Northern Seam and Fassifern 
Seam during the early to mid 20

th
 Century.  The chemical properties of the water reflect the 

materials (natural and otherwise) placed into the coal mines throughout their history.  The 
pumping of treated sewage water and salt water from Cockle Creek to assist in putting out the 
underground fire in the adjoining Rhondda Colliery are examples of changes to the water 
quality for reasons well beyond the control and responsibility of Metromix. 

Metromix respectively requests that the regime for monitoring water quality from the adit not 
involve a transfer of analytes from EPL 3139 but rather a practical approach whereby a 
comparative set of samples are collected i.e. firstly of the water pumped from the adit and 
secondly the discharge from the processing plant.  A comparison of water quality at these 
locations would enable an accurate assessment of the impact Metromix’s use of the water in 
the washing process is having on the adit water. 

In order to place meaningful water quality limits on Metromix’s processing operation, EPA is 
requested to nominate monitoring requirements in EPL 536 (reflecting the above approach) for 
a period of 2 years after which water quality limits are set. 

The requirement to monitor heavy metals in water emanating from a sand/gravel operation is 
not appropriate given the washing is strictly a physical process involving no changes in pH.  
Accordingly, the EPA is requested to remove this intended conditional requirement. 



METROMIX PTY LIMITED RESPONSE TO SUBMISSIONS 

Teralba Quarry Extensions Report No. 559/20 

Response Date: June 2012 

10 
 

R. W. CORKERY & CO. PTY. LIMITED 

 
 

Issue / Response 

ENVIRONMENT PROTECTION AUTHORITY (EPA) 

b) Metromix proposes that three licenced discharge points are included on EPL 536 to reflect: 

i) discharge from Dam B towards the southeastern boundary of the property (LDP002); 

ii) discharge from the extraction areas north of Rhondda Road towards the northwestern 
boundary of the property (LDP003); and 

iii) discharge from the extraction areas north of Rhondda Road towards the northeastern 
boundary of the property(LDP004). 

The locations of the above three discharge points are displayed on Figure B (Document 3 in 
Annexure 1). 

EPA Issue 4: Waste Management 

a) It is understood from the Environmental Assessment (EA) that the proponent will be accepting 
up to 30 000tpa of waste from late 2011 in the form of concrete returns from pre-mixed 
concrete companies principally for recycling and incorporation into various products produced 
on site. 

The proponent will need to ensure that they have development consent to operate as a waste 
facility as the above mentioned activity is likely to fall under Schedule 1 of the POEO Act as a 
Waste Processor (non-thermal) if they are accepting and processing concrete waste on this 
site. 

b) The EA also states that between 50 000tpa and 100 000tpa of Virgin Excavated Natural 
Material (VENM) and Excavated Natural Material (ENM) will be accepted onto the premises for 
use in constructing cell walls and capping silt cells. This activity may also trigger waste 
scheduling under the POEO Act. 

As the EA does not contain the information required for the premises to be assessed by the EPA as a 
waste facility, the attached recommended conditions of approval specify that the licensee must not 
cause, permit or allow any waste generated outside the premises to be received at the premises for 
storage, treatment, processing, reprocessing or disposal or any waste generated at the premises to be 
disposed of at the premises, except as expressly permitted by a licence under the POEO Act. 

Should the proponent determine they are operating as a waste facility they would need to provide 
further details than contained in this EA in the form of a detailed waste proposal to allow EPA to assess 
the proposal before recommended conditions of consent or the EPL could be varied to include the 
necessary waste conditions for the premises to accept any waste for either recycling or land filling. 

The proponent is encouraged to go to the Waste and Resource Recovery section of the EPA's 
website at http://www.environment.nsw.gov.au/waste/index.htm to determine their position as a 
possible waste operator. The information and guidelines in this section may further highlight possible 
resource recovery exemptions for the types of waste material that is being accepted on site. 

Response 

a) The proposed 30 000tpa of concrete returns material has been revised and is now proposed to 
be 5 000tpa’  

Under Schedule 1 of the POEO Act (1997), Part 1 (41) - Waste processing (non-thermal 
treatment) specifies that the receiving of general waste (including concrete material) is not 
declared to be a scheduled activity if the non-thermal treatment of waste involves not ‘having 
on site at any time more than 2 500 tonnes, or 2 500 cubic metres, whichever is the lesser, of 
general waste. It is therefore proposed that Metromix will accept concrete waste products (in 
the manner discussed in Section 2.9.4 in the EA) for recycling and incorporation into various 
products with no more than 5 000 tonnes per year and 2 500 tonnes on site at any one time 
and no more than 120 tonnes received per day.  Hence, Metromix’s proposed receipt of 
concrete returns will not fall under Schedule 1 of the POEO Act as a Waste Processor (non-
thermal). 
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Issue / Response 

ENVIRONMENT PROTECTION AUTHORITY (EPA) 

b) It is proposed that for Metromix to accept the 50 000-100 000tpa of virgin excavated natural 
material and excavated natural material for use in constructing cell walls and capping silt cells. 
An application for a “resource recovery exemption” will be submitted to the Environment 
Protection Authority under Clause 51 and 51A of the Protection of the Environment Operations 
(POEO) Act 1997 and the POEO Waste Regulation 2005.  In particular, Metromix would apply 
for an exemption under the “Excavated Natural Material Exemption 2008” as all imported 
material would include only excavated natural material and to a lesser extent virgin excavated 
natural material. 

No material would be allowed on site until all approvals have been sought, required testing has 
been undertaken and any further requirements by the EPA have been completed. 

EPA Issue 5: Aboriginal Cultural Heritage 

The EPA acknowledges that the Aboriginal cultural heritage assessment has been undertaken in 
accordance with the EPA's assessment guidelines. The results of the Aboriginal cultural heritage 
assessment for the project area are also acknowledged and the EPA supports the specific 
recommendations provided to manage any Aboriginal cultural heritage values associated within the 
project area. 

The EPA therefore has no additional concerns with the Aboriginal cultural heritage assessment for the 
project and recommends that the conditions of approval (Annexure 2) for Aboriginal cultural heritage 
are reflected in any approval conditions for the project. 

Response 

Metromix accepts EPA’s six recommended conditions. 

EPA Issue 6: Biodiversity and Threatened Species 

The proposed development comprises the expansion of the currently operating roadbase, sand and 
gravel quarry over an area of 28.7 ha, of which most is due to the proposed 'Southern Extension'(16.5 
ha), and the proposed 'Northern Extension' (9.3 ha). lf approved this project would extend the quarry 
life by about 30 years. The development footprint is covered in remnant native vegetation of Spotted 
Gum – White Mahogany - Grey lronbark Open Forest and Woodland, which is not a threatened plant 
community as per schedules of the Threatened Species Conservation Act 1995 (TSC Act) and also 
contains about 68 'plants' of Black-eyed Susan (Tetratheca juncea); a species listed as 'Vulnerable' 
under the TSC Act and the Commonwealth's Environment Protection and Biodiversity Conservation Act 
1999. 

The proposed offset comprises an area of 118 ha of remnant woodland and occurs as a ring around 
the current quarry and the two proposed expansion areas. It contains about 114.5 ha of the same 
vegetation community in the development footprint and about 3.5 ha of Blue Gum - White Stringybark 
Forest. The offset also contains about 121 'plants' of Black-eyed Susan. The proposed offset is to be 
managed for conservation in perpetuity. The proponent will also install a number of nest boxes to target 
certain species or guilds of highly mobile threatened fauna species identified in the study area. The 
following nest boxes will be installed in the project area:20 nest boxes for microbats, 20 nest boxes for 
Little Lorikeets and 30 nest boxes for Squirrel Gliders. These nest boxes will be monitored annually for 
five years. 

Response 

Metromix accepts the proposal to install the above nest boxes in the proposed offset area. 

EPA Issue 7: Recommended Conditions 

The EPA’s submission provides two attachments incorporating recommended conditions for inclusion 
in the Project Approval (and / or a modified Environment Protection Licence 536).  Attachment 1 relates 
to recommended conditions for incorporation in a modified Environment Protection Licence and 
Attachment 2 relates to Aboriginal Cultural Heritage and Biodiversity/Threatened Species.  A copy of 
both attachments are reproduced in Annexure 2 of this report. 
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ENVIRONMENT PROTECTION AUTHORITY (EPA) 

Response 

Metromix has reviewed each of the recommended conditions in Attachments 1 and 2 and accepts it is 
appropriate for a substantial number of the conditions to be attached to either a Project Approval or a 
modified version of Environment Protection Licence for Teralba Quarry (EPL 536). 

The remainder of this response provides Metromix’s comments on those proposed conditions that are 
considered inappropriate for the continued operation of the quarry.  Reasons for Metromix’s position 
are provided with alternate wording provided, where appropriate, which more appropriately reflects the 
intent of the condition or the circumstances relevant to Teralba Quarry. 

Importantly, Metromix clearly considers that its excellent past and current environmental performance 
needs to be considered, particularly given the quarry has been operating at a rate over the past 
12 months comparable to the maximum proposed production level. 

Attachment 1: Recommended Conditions of Approval 

Condition L1: It is requested that the concentration limits are removed for LDP001 (the mine adit) 
and the additional licenced discharge points (LDP003 and LDP004) referred to in the 
response to EPA Issue 3 above.  The retention of discharge limits for LDP001 is not 
appropriate given Metromix cannot control the quality of water leaving the adit as the 
water originates from the network of underground coal mines feeding water to the 
adit. 

Condition L2.1: It is respectfully considered inappropriate to place any volume limit on EPL 536 as 
Metromix has no control on the volume of water flowing from the adit from the 
network of underground coal mines feeding water to the adit. 

 Condition L2.2: The requirement does not take into account multiple smaller events.  Metromix would 
prefer that reliance is placed on complying with the concentration limits in 
Condition L1 at the three licenced discharge points (LDP002, LDP003 and LDP004). 

Condition L3: Table 1 (Amended) provides Metromix’s preferred noise limits (see discussion at 
response to EPA Issue 2). 

Condition O4: This condition needs to be modified to reflect the fact that EPL 536 is already in place 
and held by Metromix for the quarry. 

Condition M1: It is inappropriate for PM10 to be measured around the Teralba Quarry given its 
location, the results of the deposited dust monitoring over the past 7 years, lack of 
substantiated complaints and the air quality predictions in the air quality assessment.  
Metromix respectfully requests that the requirement to monitor PM10 at Points 4 and 5 
is removed. 

Condition M3.1: This condition is accepted subject to the correction to Table 6.1, i.e. to Table 1 
(Amended). 

Condition 4: It is considered by Metromix to be inappropriate for Metromix to undertake the 
nominated comprehensive analyses for both LDP001 (the mine adit) and LDP002 
(overflow from Dam D). 

 As discussed in the response to EPA Issue 3, Metromix’s operations do not influence 
the substantial number of the parameters listed and it is considered inappropriate that 
such a comprehensive list of analytes should be analysed. 

 Metromix considers it appropriate that the monitoring for surface water quality be 
confined to pH, electrical conductivity, oil and grease and total suspended solids.  It is 
only these analytes that Metromix’s operation could influence. 

Attachment 2: Aboriginal Cultural Heritage 

No concerns are expressed with the nominated conditions. 
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Issue / Response 

ENVIRONMENT PROTECTION AUTHORITY (EPA) 

Attachment 2: Biodiversity and Threatened Species 

Condition 3: It will not be possible to comply with this request at various stages throughout the 
quarry life.  The condition could be modified to …“the proponent must not store any 
stockpiled topsoil at heights greater than 2m in order …” 
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MINE SUBSIDENCE BOARD (MSB) 

Mine Subsidence Board Issue 1: Board’s Approval 

1) The Environmental Assessment Report, Section 2.3 page2-9, incorrectly states “there is not 
requirement for an approval from the Mine Subsidence Board given the now proven practice of 
extracting conglomerate above the former coal workings in the Great Northern Seam”. 

Response 

The text in Section 2.3 of the EA was specifically referring to not requiring an approval from the 
Mine Subsidence Board with respect to the extraction operation.  This issue has been 
discussed with a Board representative and Metromix accepts that the Mine Subsidence Board 
does however have a role for the approval of structures constructed in a mine subsidence area. 

2) The Proponent intends to monitor the quarry on a daily basis “to ensure there are no areas of 
subsidence into the mined voids”.  This monitoring should be extended to the developed site 
incorporating the quarry and site improvements.  It is recommended the proponent implements 
a management plan to mitigate the impact of any mine subsidence disturbances such as 
surface tension cracking, potholing and surface subsidence. 

Response 

Metromix operates the Teralba Quarry with a Quarry Management Plan which reflects previous 
subsidence disturbances noting, however, that the mining which caused the subsidence 
occurred in the early 20

th
 century and that new surface tension cracking, potholing and surface 

subsidence rarely occurs now.  Where practicable, and not causing any substantial 
environmental damage, Metromix undertakes repairs of previous mine subsidence 
disturbances. 

3) The proponents’ assessment of mine subsidence and the likely impact on the development is 
inadequate as it relies on what it states as “proven experience” without any assessment by a 
Geotechnical Engineer.  Therefore it is recommended; 

a) A geotechnical investigation is conducted to assess the long term stability of mine 
workings to determine suitable design parameters for proposed improvements.  Or 
otherwise recommend suitable measures to mitigate the risk of subsidence such as the 
grouting of mine workings. 

b) The geotechnical investigation is to include as a minimum details of the coal seam 
depth, height of workings, floor conditions and thickness of competent rock, as well as 
detailing the pillar dimensions used in any analysis.  A sensitivity analysis of the 
parameters used in any calculations is to be included in the report.  A copy of the 
geotechnical report is to be forwarded onto the Mine Subsidence Board. 

Response 

It is acknowledged following discussions with the Mine Subsidence Board that the geotechnical 
investigations discussed relate to the proposed additional infrastructure and relocated power 
lines within the property.  Therefore, Metromix will ensure that the required investigations, 
albeit incorporating desktop assessments based on the Company’s experience, are provided 
prior to the construction of any new infrastructure and buildings on site. 

A commitment to prepare the geotechnical assessments for future infrastructure is included in 
the Final Statement of Commitments (Table A – Commitment 16.11 (see Annexure 7)). 
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Issue / Response 

MINE SUBSIDENCE BOARD (MSB) 

4) The proponent shall seek the Board’s approval to alter or erect any improvements on the site 
including a new haulage road, office building, weighbridges, conveyors, power transmission 
line, and telecommunications.  The proponent will need to; 

a) Submit final design drawings for acceptance by the Board prior to commencement of 
construction with certification by a qualified structural engineer to the effect that; (i) the 
improvements will be constructed in accordance with the mine subsidence design 
parameters recommended by the Geotechnical Engineer; and (ii) the improvements 
will remain safe, serviceable, and any damage from mine subsidence will be localised 
and readily repairable. 

b) Upon completion of construction, work-as-executed certification by a qualified 
structural engineer is to be forwarded to the Board confirming that construction was in 
accordance with the plans previously accepted by the Board. 

Response 

Metromix will submit all requested design drawings, etc. prior to the commencement of 
construction of the subject infrastructure.  A commitment has been included in the Final 
Statement of Commitments (Table A – Commitment 16.11 (see Annexure 7)) reflecting 
Metromix’s intentions. 

5) The proponent is to consult with the Department of Trade & Investment (Division of Resources 
& Energy) concerning: 

a) Its proposal to remove overburden to within 12m of old mine workings and the hazards 
associated with mine subsidence. 

b) The risk of “heating” in the old mine workings and mitigation measures. 

Response 

Metromix will consult directly with DRE relating to these matters. 
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NSW OFFICE OF WATER (NOW) 

NOW Issue 1:  Site water balance 

The Office of Water is satisfied that the EA provides an adequate description of the site water balance 
and demonstrates that an adequate and secure water supply is available for the life of the proposal. 

Response 

Noted 

NOW Issue 2:  Water licensing 

The EA does not demonstrate that the taking of water from the Mine Adit Dam for the existing operation 
or the proposal is appropriately authorised by a water licence. Taking water without licence 
authorisation is an offence under the Water Act 1912 and Water Management Act 2000. 

If the proposal is approved, the Office of Water recommends that the commencement of quarrying 
operations be conditional on the proponent obtaining appropriate water licences to authorise the taking 
of water from the Mine Adit Dam. 

Response 

Metromix has already submitted an application to NOW for a groundwater licence under the Water 
Act 1912.  Extensive discussions have been held with NOW in order to ensure all water requirements 
and water usage at the Teralba Quarry are undertaken legally in accordance with the respective 
legislation.  Metromix respectfully requests that it is able to commence extraction in the southern 
extraction area in the event that the submitted applications are not granted due to current workloads 
within NOW. 

NOW Issue 3:  Water quality monitoring program 

The quarrying operations may impact on the quality of stormwater and groundwater by mobilising 
naturally-occurring chemicals and metals in the conglomerate resource. Accordingly, the water quality 
monitoring programs for surface water and groundwater should include the monitoring of major anions, 
cations and metals. 

If the proposal is approved, the Office of Water recommends that monitoring of metals should be 
undertaken six monthly. If monitoring results indicate that electrical conductivity is above the trigger 
value, then monitoring of major anions and cations should also be undertaken. 

Response 

NOW’s claim that the quality of stormwater and groundwater could be influenced by naturally-occurring 
chemicals and metals is considered highly unlikely given the considerable experience obtained to date.  
The lack of change upon the quality of water used by Metromix is reflected by the inclusion of pH, total 
suspended solids, oil and grease on the site’s environment protection licence, i.e. EPL 536 
acknowledges that these are the key water parameters that could be influenced by the operation.  The 
comprehensive monitoring of major anions and cations and metals has clearly been appropriate for 
coal mining activities but is not appropriate for the ongoing operation of the Teralba Quarry. 

It is intended that a more practical approach to the monitoring of surface water and groundwater, 
reflecting the input from both NOW and EPA is incorporated in the Soil and Water Management Plan to 
be prepared for the ongoing operation of the quarry (see the Final Statement of Commitments (Table A 
– Commitment 16.3 (Annexure 7)).  This document will be prepared in consultation with both agencies. 

NOW Issue 4:  Groundwater levels 

As data regarding groundwater levels at the site is restricted to flow data recorded near the Mine Adit 
Dam, the potential for increased recharge to raise groundwater levels above the top of the coal seam 
and into the lower level of the quarrying operations is uncertain. 

Any interception of groundwater by the quarrying operations must be authorised by a water licence. 
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Issue / Response 

NSW OFFICE OF WATER (NOW) 

Response 

Discussions with NOW have clarified the occurrence of “groundwater” beneath the property and the 
groundwater licence being sought reflects the groundwater used for the quarrying-related activities. 

NOW Issue 5:  Recommended conditions of approval 

If the proposal is approved, the NSW Office of Water recommends the following conditions of approval: 

a) Prior to the commencement of quarrying operations under the Project Approval, the proponent 
must obtain the necessary water licences for the project. 

b) The proponent must prepare the following plans in consultation with the Office of Water, and 
submit the plans to the Director General for approval, within three months of the date of the 
Project Approval: 

– Groundwater Management Plan, 

– Spill Management Plan, 

– Soil and Water Management Plan, 

– Groundwater Contingency Plan, and 

– Site Water Management Plan. 

c) The Annual Environmental Management Plan must be submitted to the Office of Water. 

Response 

a) Metromix has already submitted an application to NOW for a groundwater licence under the 
Water Act 1912.  Metromix respectfully requests that it is able to commence extraction in the 
southern extraction area in the event that the submitted applications are not granted due to 
current workloads within NOW. 

b) Each of the nominated five plans would be incorporated in a single document entitled “Soil and 
Water Management Plan” which will be submitted within three months of the date of the project 
approval (see the Final Statement of Commitments (Table A – Commitment 16.3 
(Annexure 7)). 

Metromix will consult with NOW immediately following the receipt of the project approval to 
establish any specific requirements for inclusion in the Soil and Water Management Plan. 

c) Metromix will submit each AEMR, as requested, to NOW. 
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OFFICE OF ENVIRONMENT AND HERITAGE (OEH) 

OEH Issue 1:  Cultural Heritage 

It is noted that the Applicant has amended the EA to take into account previous Heritage Branch 
comments regarding the need to search the State Heritage Inventory for any heritage in or around the 
Project Site. The results of this search have been incorporated in to the EA (Section 5.11.2.3). 

Response 

Noted 

The EA has determined that there are no elements of non−Aboriginal heritage impacted by the 
proposal. 

Response 

Noted 

Based on the information contained within the EA, the Heritage Branch concurs with this conclusion. 

Response 

Noted 

The Applicant has a number of Draft Statement of Commitments (DSoC) regarding Aboriginal heritage, 
specifically, Action 13.1 which requires that if unexpected Aboriginal cultural objects are found works 
will cease and a suitably qualified archaeologist is contacted to attend site and assess the finds. 

Response 

Noted 

The Heritage Branch considers that an additional Statement of Commitment which mirrors Action 
13.1 but for non−Aboriginal archaeology should be included as a precautionary measure. This new 
Statement of Commitment for non−Aboriginal archaeology should also state that if unexpected 
non−Aboriginal archaeology is discovered, the Heritage Council of NSW is notified in accordance with 
Section 146 of the Heritage Act. 

Response 

A new commitment (No. 13.6) has been added to reflect the above request (see Annexure 7). 
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Issue / Response 

LAKE MACQUARIE CITY COUNCIL (LMCC) 

LMCC Issue 1:  Flora and Fauna 

Existing Approvals 

a) The proposal includes the removal of habitat for a number of threatened species. This habitat 
is identified as high value by Council’s Lifestyle 2020 Strategy. It is recommended that the total 
area of additional quarrying not exceed the area already approved under the 1964 consent. 

b) It is noted that the previous request to verify whether approval exists to destroy threatened 
species habitat under the Threatened Species Conservation Act 1995 (if no Part 4 approval 
has been issued under the Environmental Planning and Assessment Act 1979), has not been 
adequately addressed in the documentation. This confirmation is again requested to be raised 
with the applicant. 

Response 

a) The proposed removal of 28.7ha of remnant native vegetation for the proposed Southern and 
Northern Extensions and relocated power transmission lines represents approximately 60% of 
the 47.5ha area already disturbed under the approved 1964 development consent.  Hence, 
Council’s request is satisfied by the proposal. 

b) Correspondence dated 26 March 2012 from Metromix’s legal advisers, Freehills, (see 
Document 4 in Annexure 1) responds to this issue and clearly confirms that the existing 
approval permits the vegetation clearing, etc. within the areas covered by the 
1964 development consent.  It should be noted that the area of clearing for the extraction-
related activities on the property amount to less than 45% of the total area approved under the 
1964 development consent, i.e. Metromix has confined its extraction operations to areas that 
are considered environmentally responsible. 

Survey Effort 

Targeted Survey for Threatened Owls - Threatened owl roost and nest trees are rare within the City of 
Lake Macquarie. Section 5.3.1.3 of Council’s Flora and Fauna assessment guidelines recommends 
survey from late February to mid May for threatened owls as this period corresponds with the onset of 
breeding. The owl survey completed was for September, November, and December. It is requested 
that a revised survey from late February to mid May be required as part of the EA and the footprint 
adjusted to minimise impact to any significant habitat identified. 

Response 

Metromix commissioned Kendall and Kendall to undertake further surveys of threatened owls in 
accordance with Council’s Guidelines – see report in Annexure 3.  It has not been necessary to adjust 
the proposed footprint of disturbance. 

Habitat Hollows – The survey effort for habitat trees (see Figure 10) did not cover the entire site. It is 
likely that significant trees such as potential threatened owl roost and nest trees (i.e. particularly for the 
barking owl that was recorded during survey) may have been missed.  It is requested that the survey 
be redone over the entire site (including transmission line relocation) prior to any determination and the 
footprint adjusted to minimise impact to any significant habitat identified. 

Response 

Metromix commissioned Kendall and Kendall to undertake further surveys of threatened habitat hollows 
– see report in Annexure 3. 
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LAKE MACQUARIE CITY COUNCIL (LMCC) 

Endangered Ecological Community Lower Hunter Spotted Gum Forest in the Sydney Basin Bioregion – 
Section 5.4.5.3 concludes that the EEC LHSGF is unlikely to occur within the study area however this 
appears inconsistent with mapping completed by Bell (2009) (See Figure 1 below). The impact on 
LHSGF should be reassessed as part of the EA and in accordance with Figure 1 below, and the 
footprint adjusted to minimise impact to any significant habitat identified. 

 

Figure 1 – Extract from Figure 2 (Bell 2009) showing location of LHSGF in relation to the 
Metromix site. 

Response 

Potential for occurrence of Lower Hunter Spotted Gum – Ironbark EEC 

Mapping undertaken by Bell (2009) indicates the occurrence of approximately 20ha of the Endangered 
Ecological Community Lower Hunter Spotted Gum Forest in the Sydney Basin Bioregion (EEC LHSGF) 
in the study area, including approximately 0.7ha in the proposed Northern Extension which lies within 
the Project Site north of Rhondda Road. 

Section 4.2.2 of the flora assessment outlines why the flora assessment concluded that the EEC 
LHSGF is unlikely to occur within the study area. This conclusion was based on detailed field surveys 
which examined floristic cover-abundance data from survey transects 1, 2, 7 & 11. These transects are 
located in the study area north of Rhondda Road and within the area now mapped by Bell (2009) as 
MU 17o Hinterland Spotted Gum - Red Ironbark Forest. 

MU17o Hinterland Spotted Gum - Red Ironbark Forest is reported as dominated by Corymbia maculata 
and E. fibrosa. Associated species include E. umbra, E. capitellata, E, globoidea. There is a prickly 
shrub understorey including Melaleuca decora and Dillwynia retorta and, in the case of the listed EEC, 
Daviesia ulicifolia, Acacia parvipinnula and Melaleuca nodosa.  

Bell’s (2009) mapping is not supported by the survey data. Dominant species recorded in the field were 
C. maculata, E. acmenoides and E. paniculata. E. fibrosa was not recorded, nor were E. capitellata or 
E. globoidea, E. umbra was present in Transect 11 only, Melaleuca decora, Dillwynia retorta, Acacia 
parvipinnula and Melaleuca nodosa were not recorded, and Daviesia ulicifolia occurred only at low 
density or was absent. 

Mr Elks therefore conclude that the community does not meet the floristic assemblage requirements of 
the EEC and that the EEC is unlikely to occur in the study area.  
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LAKE MACQUARIE CITY COUNCIL (LMCC) 

The discrepancy between this conclusion and the mapping of Bell (2009) could be a result of the 
limitations identified in the vegetation mapping report (Bell & Driscoll 2010 p.4) or survey of different 
areas by different botanists. In regard to the latter point, Mr Elks notes that none of the survey transects 
1, 2, 7 & 11 were close to Rhondda Road, which is the area most likely to have been examined by Bell 
(2009) so it is possible that MU17o occurs near Rhondda Road but outside of the Project Site. In 
regard to mapping limitations, the mapping report clearly states that allocation of specific vegetation 
types and locations was intuitive, these are yet to be tested by hierarchical floristic analysis of standard 
plot data and may change with future work. 

Mr Elks held discussions with Mr Bell to discuss the presence of the EEC within the property.  Whilst it 
is recognised the answer to whether an EEC exists depends upon the abundance of Eucalyptus 
fibrosa, and notwithstanding the above and as a precautionary measure, the impact of the proposal on 
LHSGF, should it be found to occur in the Project Site, is assessed below. 

Assessment of impacts of the proposal on Lower Hunter Spotted Gum – Ironbark EEC: 

Parts (c), (d), (f) and (g) are relevant to the 7-part test for an EEC. 

(c) in the case of an endangered ecological community or critically endangered ecological community, 
whether the action proposed: 

(i)  is likely to have an adverse effect on the extent of the ecological community such that its local 
occurrence is likely to be placed at risk of extinction, or 

(ii)  is likely to substantially and adversely modify the composition of the ecological community 
such that its local occurrence is likely to be placed at risk of extinction 

The proposal would clear approximately 0.7ha of 20ha of a vegetation community within the study area 
that may represent the EEC LHSGF. Given the proposed retention and management of the remaining 
vegetation in perpetuity, it is unlikely that the proposal would have an adverse effect on the extent or 
composition of the ecological community such that its local occurrence is likely to be placed at risk of 
extinction. 

d) in relation to the habitat of a threatened species, population or ecological community: 

(i) the extent to which habitat is likely to be removed or modified as a result of the action 
proposed, and 

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of 
habitat as a result of the proposed action, and  

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term 
survival of the species, population or ecological community in the locality 

The removal or modification of habitat would be limited to the 0.7ha identified above. 

The location and distribution of that habitat is such that no area of habitat is likely to become 
fragmented or isolated from other areas of habitat as a result of the proposed action. 

The habitat to be removed is marginal to the body of the vegetation mapped as a community 
representing the EEC LHSGF, has no apparently unique features that would be necessary for the long-
term survival of the ecological community in the locality, and is therefore likely to be of little importance 
to the long-term survival of the ecological community in the locality. 
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LAKE MACQUARIE CITY COUNCIL (LMCC) 

 (f) whether the action proposed is consistent with the objectives or actions of a recovery plan or 
threat abatement plan 

There is no draft or approved recovery plan. No threat abatement plans are relevant to flora in the 
Study Area. The proposal is consistent with the following actions: 

 Promote public involvement in restoration activities. 

 Ensure that the fire sensitivity of the community is considered when planning hazard reduction 
and asset management burning. 

 Protect habitat by minimising further clearing of the community. This requires recognition of the 
values of all remnants in the land use planning process, particularly development consents, 
rezonings and regional planning. 

 Promote regeneration by avoiding prolonged or heavy grazing. 

 Fence remnants where necessary to protect from off-road vehicle use and rubbish dumping. 

 Weed control. 

 Undertake restoration including bush regeneration and revegetation. 

(g) whether the action proposed constitutes or is part of a key threatening process or is likely to result 
in the operation of, or increase the impact of, a key threatening process. 

The action constitutes the key threatening process (KTP) Clearing of native vegetation, and has the 
potential to result in the operation of, or increase the impact of, the KTPs Introduction and 
establishment of Myrtle Rust; Invasion, establishment and spread of Lantana camara; Infection of 
native plants by Phytophthora cinnamomi; and Forest Eucalypt dieback associated with over-abundant 
psyllids and bell miners. 

Clearing of native vegetation: 

The proposal involves clearing of native vegetation, listed as a key threatening process (KTP) under 
the TSC Act. Impacts that result from clearing of native vegetation may include: 

 destruction of habitat causing a loss of biological diversity;  

 fragmentation of populations resulting in limited gene flow between small isolated populations, 
reduced potential to adapt to environmental change and loss or severe modification of the 
interactions between species; 

 disturbance to habitat which may permit the establishment and spread of exotic species, and  

 loss of leaf litter, removing habitat for a wide variety of vertebrates and invertebrates.  

The area to be cleared is structurally and floristically similar to and relatively small in comparison with 
the area to be retained and managed for conservation. It is therefore unlikely that there would be a 
significant loss of plant biodiversity. 

There would be no fragmentation of the community. 

Exotic species are established in parts of the Study Area. They would be controlled as part of the 
proposal so as to prevent further impacts on habitat.  

Introduction and establishment of Myrtle Rust 

A variant of the Puccinia psidii sens. lat. fungal complex, Uredo rangelii, has recently arrived and 
naturalised in Australia, where it is referred to as ‘Myrtle Rust’. Severe rust disease may kill shoot tips, 
causing loss of leader shoots and altering the plant’s habit. Very severe infection may cause gross 
distortion of habit or plant death. 
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In South America, Myrtle Rust is capable of causing severe rust disease in non-native guava (Psidium) 
and Australian-origin eucalypts, and has been found to establish on a wide range of Australian-origin 
Myrtaceae, including genera that are ecologically important in Australian ecological communities such 
as Angophora, Corymbia, Eucalyptus, and Syncarpia. Susceptible native taxa occurring in the study 
area include Acmena smithii, Angophora costata, Backhousia myrtifolia, Callistemon salignus, 
Corymbia gummifera, C. maculata, E. acmenoides, E. fibrosa, E. globoidea, , E. microcorys, E. piperita, 
E. punctata, E. resinifera, E. saligna, E. umbra, Leptospermum polygalifolium, Rhodamnia rubescens, 
and Syncarpia glomulifera. Selection for resistant genotypes in native species would be slow and 
unlikely to prevent loss of populations, genotypes, and whole species, resulting in environmental 
degradation and habitat loss.  

Options for physical, chemical and biological control under Australian conditions are limited and only 
likely to be effective for cultivated situations. Management options are currently limited to measures to 
minimise the spread of infection. Spores of Myrtle Rust are likely to be readily dispersed by movement 
on infected plant material, on clothing and personal effects of visitors to infected areas, wind, pollen, 
foraging honeybees and in the transport of bee hives, and by birds and mammals.  

It is likely that Myrtle Rust will be or has already been dispersed to vegetation of the study area by 
means beyond control of quarry management. Of the known methods of dispersal only the movement 
of spores on infected plant material, on clothing and personal effects of visitors to infected areas and 
transport of beehives into the study area is within the control of quarry management. These potential 
sources of infection are addressed in Section 7.3.3 under the heading Biosecurity, where it is proposed 
that, among other things, actions identified by the Plant Biosecurity Unit of the NSW Department of 
Industry and Investment (2011) to limit the spread of Myrtle Rust would be implemented.  

These actions include: 

Undertake a risk assessment for quarry product export, rehabilitation and revegetation operations and 
employ appropriate measures as outlined in NSW Department of Industry and Investment (2011); 

Utilise direct transfer or stockpiling of soil and biomass from Project vegetation clearing operations, 
together with seed harvested from local trees, minimise opportunities of transfer of Myrtle Rust into the 
Project Site from outside as part of rehabilitation operations. 

Invasion, establishment and spread of Lantana camara 

The proposal has the potential to contribute to the invasion, establishment and spread of Lantana 
camara. However the proposal includes measures for rehabilitation, bush regeneration and weed 
control that would reduce the current extent and severity of Lantana in the Study Area and prevent 
further invasion and spread. 

Infection of native plants by Phytophthora cinnamomi 

The proposal has the potential to contribute to the dispersal of soil and/or root material infected with P. 
cinnamomi by vehicles and earth moving equipment. However, the proposal would apply sanitation 
measures that would minimise opportunities for introduction of P. cinnamomi, (should it not already 
occur there) and its further spread.  

Forest Eucalypt dieback associated with over-abundant psyllids and bell miners 

Eucalypt dieback associated with over-abundant psyllids and bell miners is already evident in Blue 
Gum dominated forest in the north-eastern part of the Study Area. It was not detected in the Subject 
Site.   

It is thought to involve interactions between habitat fragmentation, logging, nutrient enrichment, altered 
fire regimes and weed-invasion The problem is known to occur in areas with high soil moisture, suitable 
tree species and where the tree canopy has been reduced and a dense understorey of lantana is 
present, as occurs in the Blue Gum – White Stringybark vegetation community of the Study Area. 

The proposal may help to reduce the impacts by means of proposed weed control, bush regeneration 
and fire management. 
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Amelioration – Rehabilitation 

a) Mechanisms proposed to ensure that the site is successfully rehabilitated have not been 
adequately provided. It is expected that rehabilitation of the site will take some 20 – 30 years 
and the method of funding is sought. The long term future use proposed for the site should also 
be addressed, together with the intention of un-revegetated areas identified in Section 2.19 
(Figure 2.19). 

b) If the proposal is to proceed it is requested that a Voluntary Planning Agreement (VPA) or other 
similar mechanism be investigated prior to determination, to include a Vegetation Management 
Plan that is consistent with Council’s Vegetation Management Plan Guideline as well as 
funding arrangements and guarantees to ensure this work is completed 

Response 

a) It is proposed that the key mechanism to ensure the disturbed areas throughout Teralba Quarry 
are rehabilitated in accordance with the plans nominated in Section 2.6 of the Environmental 
Assessment would be a rehabilitation security bond held in favour of the Minister for Planning 
and Infrastructure. The security bond would enable the Minister for Planning and Infrastructure 
to commission any rehabilitation works considered necessary in the event of a default by 
Metromix. The security bond would be reviewed throughout the life of the quarry to ensure that 
the quantum is sufficient to satisfactorily rehabilitate the quarry in the event Metromix defaulted 
on its rehabilitation obligations. Importantly, the review of the security bond would also enable 
the extent of completed rehabilitation to be acknowledged and the bond reduced accordingly. 

At the end of the quarry operational life, subject to the agreement of the Minister for Planning 
and Infrastructure, the remaining security bond could be transferred in favour of Lake 
Macquarie City Council to administer until the quarry is rehabilitated to the required standard. 

The fund for the rehabilitation of the quarry would be drawn from income received from sales of 
products from the quarry. Importantly, much of the final landform reconstruction would be 
undertaken as part of the extraction process and it would just be the revegetation and site 
maintenance that needs to be separately funded. Metromix maintains a separate provision in 
its accounts for long term rehabilitation obligations.  

The long term uses of the rehabilitated landform are set out in Section 2.16.2 of the 
Environmental Assessment. Given the cessation of site activities is projected to be about 2042, 
it is not practical to provide a level of detail on the possible uses of the “unvegetated” areas 
displayed on Figure 2.19. As is commonly the case with real estate-driven rehabilitation, plans 
for the long term land uses would typically be developed within 3 years of the completion of the 
activity. In this regard, Metromix has expanded its commitments (see Annexure 7) to include 
the preparation of a Closure and Final Land Use Plan for both the northern and southern sides 
of Rhondda Road within 3 years of the cessation of extraction on the northern and southern 
sides of Rhondda Road (see Commitment 16.12). 

Metromix recognises these plans would best be prepared in consultation with Lake Macquarie 
City Council. 

b) It is proposed that the rehabilitation works to be undertaken in the areas nominated as 
“Revegetation Areas” on Figure 2.19 would be reviewed in the Landscape Management Plan 
for the quarry. It is envisaged this plan will be received every five years to reflect the progress 
of activities, changes in rehabilitation practice etc. 

Metromix accepts that Council’s Vegetation Management Plan Guideline will be reflected in the 
Landscape Management Plan prepared for the project. 

The issue relating to funding has been addressed in (a) above. 

Compensation - Proposed Offset 

Tetratheca juncea - Approximately 68 clumps (or 36%) of Tetratheca juncea identified is to be 
impacted. Council’s Tetratheca juncea management plan requires any impact to be not more than 25% 
of local populations and that Tetratheca juncea retained be protected within a 20 metre buffer. This has 
been consistently applied throughout the LGA. It is requested that the proposed impact in this regard 
be reduced so that it is consistent with Council requirements. 
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Offset Area – OEH offset principle 7 (App 2 of the Guidelines for Biodiversity Certification of 
Environmental Planning Instruments – Working Draft DECCW 2007) states that ‘Offsets must be 
enduring – they must offset the impact of the development for the period that the impact occurs 
…’offsets should be agreed prior to the impact occurring’. It is unclear what mechanism is being used 
to secure and fund ongoing maintenance of the offset area in perpetuity. Ideally, the offset area would 
be set aside as national park or equivalent. It is recommended that that a VPA or similar mechanism be 
negotiated and finalised prior to any determination to address this matter. 

Response 

Compensation - Proposed Offset 

Approximately 68 clumps (or 36%) of Tetratheca juncea on the study area would be impacted. This 
impact has been reduced from an initial 58% by redesign of the quarry. Further reduction of direct 
impact on individual clumps of T. juncea may not be reasonably be achievable by quarry redesign. 

Council’s Tetratheca juncea Conservation Management Plan (Payne 2001),  published in 2001, 
requires any impact to be not more than 25% of local populations and that T. juncea retained be 
protected within a 20 metre buffer.  

There have been significant advances in knowledge about T. juncea since 2001. In 2001, there were 
459 T. juncea records, there are now over 2000 records. In 2002, the total population size of T. juncea 
was estimated to be between 9881 and 11 893 plant clumps, but more recent surveys have increased 
this to at least 50,000 clumps. 

It is further recognised that the 25% of local populations nominated in 2001 cannot be reasonably 
applied to each area of land which is subject to a development proposal as the boundary of lands is 
fixed artificially without reference to vegetation types.  Therefore, the 25% can only be recognised as 
guide for development proposals.  Metromix contends that a proportion of 36% impacted within the 
subject property is appropriate particularly given: 

a) the fact that the company has re-established clumps of the plant within its rehabilitation area on 
site;  

b) the substantial number of clumps of T. juncea now known to occur; and 

c) the recent successful translocation of T. juncea at the Mandalong Haul Road (C. Phillips, pers 
comm) 

The importance of individual populations is also a consideration. The clumps on the property are 
unlikely to represent an ‘important population’ (DSEWPaC 2010)because:  

 the population does not occur in rare habitat;  

 although the population occurs in an area of important habitat the size of the population on the 
property is unlikely to be greater than 500 plant clumps; 

 the estimated plant clump density is less than 20 clumps/hectare; 

 the population does not occur at or near the distributional limits of T. juncea; 

 the population does not occur in close proximity to a protected area where T. juncea is known 
to occur.  

Council’s Draft Biodiversity Offsets Policy (25 February 2011) refers to actions taken outside a 
development site (the Subject Site of the flora assessment) to compensate for the effects of that 
development on native vegetation and biodiversity. The policy indicates that offset criteria will be 
developed to guide the application of the policy such that criteria remain flexible and are trialled in 
practice, and that due to the variability of development and development sites, it is not possible for 
criteria to be prescriptive. 

The proposed offsets for the native vegetation removed during the development of the Southern and 
Northern Extensions include: 

 118ha of retained vegetation track would be protected and managed as a biodiversity offset in 
legal perpetuity. 
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 2.1ha of previously cleared land extending southwards from the main sub-populations of T. 
juncea would be rehabilitated utilising topsoil and vegetation extracted from existing T. juncea 
habitat within the quarry footprint and translocation of T. juncea undertaken to augment the 
retained sub-populations. 

 Those parts of the quarry not required for future industrial development would be rehabilitated 
to native vegetation.  

 Management of retained vegetation and rehabilitation including weed control and fire 
management. 

It is proposed that a Vegetation Management Plan is developed for the Project Site to guide 
management of the proposed offsets. The form of such a plan will be dependent to some extent on the 
nature of the mechanism chosen to manage the biodiversity values of the offset in perpetuity. 

To this end, there is an onus is on the proponent to negotiate and finalise a legally binding agreement 
to secure and fund ongoing maintenance of the offset area in perpetuity.  Metromix has committed to 
submit a Landscape Management Plan incorporating a Vegetation Management Plan within 12 months 
of the issue of Project Approval (see Table A – Commitment 16.7 (Annexure 7). 

LMCC Issue 2:  Traffic, Transport and Roads Maintenance 

a) The analysis carried out for the intersection of Pitt and York Streets, Teralba does not take into 
account the proposed residential subdivision of 600 lots at the end of Pitt Street, which has 
been approved by Council (DA/3478/2002/B). The analysis should be re-done taking this into 
account. 

b) Whilst the proposal does not increase the traffic generated by the development, community 
expectations in relation to traffic noise have changed. In this regard, trucks should not be 
permitted to go through Teralba until 7:00am, rather than the current 6:00am. Heavy vehicles 
on residential road reduce the perceived level of safety for residents using active transport 
such as cycling or walking.     

c) With regard to the proposed traffic routes intended for the transport of material to and from the 
site, the following table indicates proposed routes, Council Roads affected, general condition 
and length of Council road that is influenced by truck movements. 



RESPONSE TO SUBMISSIONS  METROMIX PTY LIMITED 

Report No. 559/20 Teralba Quarry Extensions 

 Response Date: June 2012 

 
R. W. CORKERY & CO. PTY. LIMITED 

 
27 

 

Issue / Response 

LAKE MACQUARIE CITY COUNCIL (LMCC) 

 

Route Suburb Street LMCC 
ID No 

Blk 
No’s 

General 
Condition 

Length 
Km’s 

Route 1/11 & 
Route 2/12 

Wakefield Wakefield Road 17961 1 Poor 1.16 

Route 1/11 & 
Route 2/12 

Killingworth Wakefield Road 10625 1_6 Fair 1.71 

Route 1/11 & 
Route 2/12 

Barnsley Northville Drive 10617 1_8 Fair 1.36 

Route 1/11 & 
Route 2/12 

Edgeworth Northville Drive 12826 1_3 Fair 1.23 

Route 6/16 Wakefield  Wakefield Road 17961 2_12 Poor 7.52 

Routes 1/11, 
2/12 & 6/16 

Teralba Rhondda Road (West) 15716 7_8 Poor 1.64 

Route 3/13 Teralba Rhondda Road (East) 15716 1_6 Good 1.56 

Route 3/13 Teralba Railway Street 15715 2_4 Good 0.64 

Route 3/13 Teralba William Street 15721 4 Fair 0.16 

Route 3/13 Teralba Short Street 15718 1 Fair 0.06 

Route 3/13 Teralba York Street 15722 1_5 Good 1.05 

Route 3/13 Teralba Toronto Road 11419 7_8 Fair 0.28 

 18.37 

Several road sections that are on the proposed routes have major maintenance issues 
regarding continued need to repair failures caused by heavy vehicles. It is recognised that an 
open cut mine is nearby and may contribute some traffic into the area, however the bulk of 
heavy transport appears to be from the Metromix plant. 

The loss of economic life for the above roads and the ability to fund the roads replacement at a 
time that meets the communities’ expectation needs to be addressed in this application.  The 
increased traffic usage will deteriorate the roads quickly and maintenance funds will not permit 
adequate intervention to be sustained. It is expected that with the proposed development 
sections marked as poor, will require extensive rehabilitation. Roads marked as fair will 
deteriorate faster with increased truck movements. A full estimate to undertake this work would 
need a pavement investigation and design. 

Empty and loaded trucks cause damage to roads by bouncing over rough sections. An 
increase in complaints regarding noise from trucks travelling along the roads will place added 
pressure onto Council to carry out a higher than normal maintenance intervention. 

In order for Council to maintain roads effectively for the duration of the plants operation, a 
maintenance levy per kilometre of road that material is transported on Lake Macquarie City 
Council maintained road network would be required. 

The mechanism for this cost recovery as a direct result of the proposal should be investigated 
as part of this application and assessment, and should reflect a Deed of Agreement or similar 
mechanism that addresses the direct impact of the development on Council infrastructure (see 
below). 

d) In addition Council require a monthly report indicating the gross tonnage carried over its roads 
and the routes used to transport material outside of the LGA boundary. 

The above issues could be overcome by Metromix using the coal haulage road on its 
boundary. The coal haulage road would give the greatest benefit for trip heading south by 
eliminating the need for heavy vehicles to travel through Teralba, Fennell Bay, and Toronto. 
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Response 

a) As requested, enquiries were made of Council regarding development application 
DA/3478/2002/B regarding a 600 Lot residential subdivision originally proposed in 2002 at the 
southern end of Pitt Street. Documentation displaying the layout of the subdivision and the 
Notice of Determination are attached as Document 6 in Annexure 1. Observations relevant to 
these documents are as follows. 

1) Two accesses are provided to the proposed subdivision, one from the southern end of Pitt 
Street and the other from the southeastern side of the subdivision providing access onto 
Old Main Road and the nearby Toronto Road. 

2) Based on the configuration of the subdivision, it is most likely that the bulk of the traffic 
travelling to and from the subdivision would enter and exit the subdivision from Old Main 
Road and not Pitt St. It is recognised that Council did not require the developer (Quay 
Projects) to upgrade the intersection of Pitt and York Streets presumably because of this 
fact. 

3) The most recent development consent supplied by Council (see Document 6 in 
Annexure 1), identifies that the development consent lapsed on 12 September 2009 as no 
work commenced on the Project. 

This advice is consistent with advice given to Metromix traffic consultant, Mr Ken Hollyoak, who 
was supplied details of approved, yet not commenced, development by Council. A copy of the 
information supplied to Mr Hollyoak is provided in Figure 13 of the Traffic Assessment that 
accompanied the Environmental Assessment. 

In light of the above, it is considered unnecessary, nor appropriate to re-do the traffic analysis 
relating to the Pitt and York Streets intersection. 

b) Council’s claim that community expectations have changed are not supported by the “silent 
majority” who have not objected to the Teralba Quarry Extensions. Metromix has consulted 
widely throughout the recent preparation of the Environmental Assessment and in previous 
years and there is considerable acceptance of the truck movements between 6:00am and 
7:00am. 

It is also noteworthy that trucks travelling to and from the Teralba Quarry between 6:00am and 
7:00am account for approximately 35% to 44% of all trucks travelling through Teralba. 
Restricting truck movements through Teralba between 6:00am and 7:00am will not remove the 
bulk of the trucks from Teralba’s roads during that period. 

Finally, a number of the trucks travelling through Teralba between 6:00am and 7:00am are 
destined for locations in the Lake Macquarie LGA. The products are required early by 
customers for their day’s work which invariably commences at 7:00am. Furthermore, it provides 
the opportunity to deliver products before the morning peak period, although it is acknowledged 
(from background noise readings) that the considerable quantity of traffic on local roads 
between 6:00am and 7:00am contributes to noticeable increases in traffic-related noise heard 
in the local communities. 

In conclusion, Metromix firmly rejects Council’s recommendation for trucks travelling to and 
from Teralba between 6:00am and 7:00am. 

c) Lake Macquarie City Council has been well aware for some time of Metromix’s intentions to 
pay a contribution for the maintenance of the roads used by trucks travelling to and from 
Teralba Quarry. Section 5.1.3 of the Environmental Assessment outlines Metromix’s proposal 
to pay a quarterly contribution. 

It remains Metromix’s preference that the contribution for road maintenance is embodied in the 
planning approval for the continued operation of the quarry. Document 7 in Annexure 1 
reproduces the agreement Metromix has negotiated with Council, the key components of which 
need to be incorporated into the project approval – not a Voluntary Planning Agreement.  The 
negotiations regarding the contents of the agreement are approaching finality – a copy will be 
provided to DP&I upon completion. 
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d) Metromix has no difficulty with Council’s request to provide the requested traffic data on a 
monthly basis. 

The issue of Metromix’s use of a Private Coal Haul Road was addressed in Section 2.18.3 of 
the Environmental Assessment. In brief, access to trucks travelling to and from Teralba Quarry 
is not available. Furthermore, there would be more residences adjacent to Awaba Road (within 
200m) than adjacent to Wakefield Road. 

LMCC Issue 3:  Contribution Mechanism 

Council requires a contribution for the maintenance of the local road network over the operational life of 
the proposal. To enable this to occur, Council requires the applicant to enter into a Deed of Agreement 
with Council to ensure the ongoing maintenance of the local road network prior to consent being 
issued. This agreement must specify, but not be limited to the following: 

 A base contribution rate per tonne of material multiplied by the length of the haulage routes, 
including consideration of both loaded and unloaded vehicle movements; 

 Reporting mechanisms for vehicle movements; 

 Appropriate calculations for the indexation of the base contribution rate; 

 Details on frequency and methods of payment; and 

 Enforcement provisions. 

It is recommended that the applicant contact Council’s Contribution Officers immediately to commence 
negotiations. 

Response 

Metromix has held extensive discussions with Council’s officers responsible for the contributions for 
maintenance of the roads funded fully or partly by LMCC.  Document 7 (Annexure 1) records the 
agreement reached with Council which Metromix considers should be incorporated as a condition of 
the project approval – not a Voluntary Planning Agreement.  The negotiations regarding the contents of 
the agreement are approaching finality – a copy will be provided to DP&I upon completion. 

LMCC Issue 4:  Air Quality 

The Air Quality Assessment (AQA), Specialist Consultant Studies Compendium Volume 2, Part 7, 
dated November 2011, prepared by SLR Consulting Pty Ltd., has been reviewed.  The AQA predicts 
the impacts of particulate matter less that 10 micrometres diameter (PM10), particulate matter less that 
2.5 micrometres diameter (PM10), total suspended particulates (TSP), and deposited dust. 

The AQA has been reviewed with reference to both the National Pollutant Inventory, Emission 
Estimation Technique Manual for Mining, Version 2.3 (NPI EETM, 2001) referred to in the AQA, (Table 
10, page 7-37), as well as the updated Version 3.0, (NPI EETM, July 2011). 

The AQA predicts air quality impacts within the criteria for Total Suspended Particles (TSP), PM10, 
PM2.5 and deposited dust at sensitive receptors. However, these impacts are conditional upon the 
operation of dust control measures, which aim to achieve control factors of 50% for emissions of TSP 
and 95% for emissions of PM10 and PM2.5. Although the AQA provides a list of typical dust control 
measures, the study lacks a detailed site-specific environmental management plan for dust control. 

Further, the following concerns are raised based on the review of the AQA: 

1. The potential for exceedances of criteria onsite and offsite at locations other than 
sensitive receptors; and 

2. The potential anomalies in emissions inventory data and modelling inputs for emissions, 
which in turn raise concern regarding the reliability of input data and modelling results. 
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Issue 4(1) – Lack of Detailed Site Specific Environmental Management Plan for Dust Control 

The AQA predicts air quality impacts within the criteria for Total Suspended Particles (TSP), PM10, 
PM2.5 and deposited dust at sensitive receptors. However, these impacts are conditional upon the 
operation of dust control measures, which aim to achieve control factors of 50% for emissions of TSP 
and 95% for emissions of PM10 and PM2.5. Although the AQA provides a list of typical dust control 
measures, the study lacks a detailed site-specific environmental management plan for dust control. 

Response 

Dust deposition monitoring has been conducted since June 2004 at three locations surrounding the 
existing operations at Teralba Quarry. Dust deposition rates between June 2004 and August 2010 
indicate that the NSW OEH dust deposition criterion of 4g/m

2
/month (annual average, maximum 

allowable cumulative dust deposition rate) has been achieved at all monitoring sites (i.e. Rhondda 
Road, Myrtle Street and Hillside Crescent). Assessment of the maximum rolling annual average dust 
deposition rates demonstrates compliance with the 4g/m

2
/month criterion as presented in Table 1. 

Table 1  Dust Deposition Monitoring Results Surrounding Teralba Quarry 

Monitoring Site  
Maximum Annual Average 

Dust Deposition (g/m2/month) 

Rhondda Road  1.5 

Myrtle Street  2.2 

Hillside Crescent  2.1 
 

 

It is recognised that during the period 2007 to 2009, annual aggregate quarry production was an 
average of 665 215 tonnes per annum (tpa) (Table 22, Greenhouse Gas Assessment, SLR 
Consulting). An extraction rate of 1 000 000tpa would be expected to result in a greater emission of 
particulate matter and correspondingly, without controls in place, result in a higher dust deposition rate. 
However, this has not been the case, particularly when reviewing the monitoring results for the period 
January 2010 to April 2011 during which time, product despatches from the Teralba Quarry 
approached 1 000 000tpa.  Table 2 presents the comparative dust levels during these periods to verify 
Metromix’s position in this matter. 

Table 2  Comparison of Deposited Dust Data (g/m
2
/month) 

 Rhondda Road Myrtle Street Hillside Crescent 

Period Average Maximum
#
 Average Maximum

#
 Average Maximum

#
 

June 2004 – December 2006 1.2 3.2 1.5 4.4 1.4 5.5 

January 2007 – December 2009 1.2 2.2 1.0 3.2 1.3 8.3* 

January 2010 – April 2012 0.9 2.2 0.8 2.1 1.1 3.5 

June 2004 – April 2012 1.1 3.2 1.1 4.4 1.3 8.3* 

*  An event unrelated to Teralba Quarry Operations #  Maximum provided is for one month. 

In summary, the deposited dust data assembled for almost eight years has demonstrated the 
effectiveness of Metromix’s dust control measures and its sheltered location with respect to 
surrounding residences. 
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The Proponent currently applies dust mitigation measures at the quarry which include:  

 During periods of extended dry weather and/or high winds, when dust nuisance has the 
potential to occur as a result of quarrying activities, dust is managed through the use of a water 
truck to suppress emissions;  

 Material stockpiles are located in sheltered locations and not close to sensitive receptors;  

 Wind shielding of conveyors;  

 Conveyor transfer enclosures;  

 Internal roads are surfaced with well graded materials in order to limit dust lift-off;  

 All vehicles travelling on internal unsealed roads are limited to a speed of less than 40 km/hr;  

 Load sizes are limited to ensure that product does not extend above truck sidewalls; and,  

 Care is taken to avoid spillage during loading.  

In addition, the Proponent proposes to implement a number of additional dust management measures 
as part of the quarry extension Project (as outlined in Section 10 of the AQIA).  

It is clear from the dust deposition monitoring results that the potential impacts of nuisance dust at off-
site locations are managed through the implementation of the above dust management measures and 
continuation of the application of these measures would result in compliance with dust deposition 
criteria following extension of quarrying operations. 

As identified by LMCC, the current and proposed dust control measures are those which are typically 
employed at similar sites, and are employed due to their efficacy. However, it is acknowledged that the 
measures identified do not include specific details regarding the actual implementation of measures 
(times, meteorological conditions, frequency, application rate [of water], incident register, operator 
notes, etc.) or details regarding the management of these measures (compliance checks).  

Accordingly, the Proponent has committed to preparing an Air Quality Management Plan within 
6 months of the receipt of project approval.  The management plan will be prepared in such a way as to 
allow for independent audit and validation. 

Issue 4(2) – The potential for exceedances of criteria on site and off site at locations other than 
sensitive receptors. 

PM10 annual average concentrations, on site, for all three scenarios, as indicated in Appendix 1 
(Figure 20, page 7-64; Figure 21, page 7-65, Figure 22, page 7-66).  

PM10 24-hour average concentrations, on site, for all three scenarios, and off site in the vicinity of the 
northern boundary for two of three scenarios, as indicated in Appendix 1 (Figure 23, page 7-67; 
Figure 24, page 7-68, Figure 25, page 7-69).  

Response 

In relation to on-site exceedances of the PM10 annual average and the 24-hour maximum 
concentrations for all three operational scenarios, the NSW OEH document “Approved Methods for the 
Modelling and Assessment of Air Pollutants in NSW” (the Approved Methods) outlines in detail the 
application of impact assessment criteria. As detailed in Section 7.1.2 of the Approved Methods, impact 
assessment criteria are to be applied at the nearest existing or likely future off-site sensitive receptor. 
Sensitive receptors are those such as residences, schools and hospitals.  

Application of ambient air quality criteria at on-site locations is not appropriate during the AQIA process. 
In instances where Occupational Health and Safety (OHS) considerations are paramount, specific OHS 
air quality criteria relating to Short Term Exposure Limits (STEL, 15-minutes) and Time Weighted 
Average concentrations (TWA, 8-hours) are applied. It is not a requirement an Air Quality Impact 
Assessment report to assess such STEL and TWA concentrations, but rather to address impacts at off-
site locations.  
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In relation to off-site exceedances of the ambient air quality criteria (maximum 24-hour average PM10 

concentration in Scenario 4A only), the predicted exceedance is limited to a small area on land owned 
by West Wallsend Colliery (Oceanic Coal Australia Pty Ltd, Mauubeni Coal Pty Ltd, Ocal Macquarie Pty 
Ltd and JFE Mineral (Australia) Pty Ltd). Given that it is highly unlikely that this small area of land will 
become a sensitive receptor given its use as a tailing dam for the nearby coal preparation plant, the 
impact assessment criteria are not applicable to this land. It is noted that no off-site exceedances would 
occur for Scenario 1B, a fact established during the correction of the assumptions for the modelling of 
PM10 24 hour for that scenario. 

It is acknowledged that following Project Approval, the DP&I may require air quality criteria to be met at 
all sensitive receptor locations and on greater than 25% of the area of privately owned land. The 
exceedance on the Wallsend Colliery privately owned land is restricted to an area of less than 25%.  In 
any event, such restrictions invariably do not apply on land owned by mining companies.  It is noted 
that compliance with DP&I conditions of consent are usually demonstrated through air quality 
monitoring techniques and not dispersion modelling.  

Issue 4(3) – Potential exceedances of TSP criteria.  

Although not discussed in the AQA, inspection of AQA Figure 17 (page 7-61), Figure 18 (page 7-62), 
and Figure 19 (page 7-63), suggests the potential for exceedances of the criterion for TSP annual 
average concentrations. For example, these figures display a highest-value contour, which is labelled 
50 micrograms per cubic metre (μg/m3). A note below the figure captions states that the guideline 
criterion is 90μg/m3 and confirms that the contour values exclude background concentrations. Given 
that the background TSP annual average concentration used in the assessment is 39.3μg/m3 (Table 9, 
page 7-29), it follows that the highest value contour represents a concentration of 89.3μg/m3 

(50 + 39.3 = 89.3) and that areas within the contour potentially experience concentrations above the 
guideline of 90μg/m3.  

Response 

Given that the background TSP concentration is taken to be 39.3 μg/m3, an exceedance of the annual 
average TSP criterion would be experienced when incremental TSP concentrations are in exceedance 
of 50.7 μg/m3 (90 μg/m3 – 39.3 μg/m3). Review of the dispersion modelling isopleth plots for annual 
average TSP (all scenarios) indicate that the annual average TSP concentration is not predicted to 
exceed 50 μg/m3 at any off-site location (for clarity, these include sensitive receptor locations and 
privately owned land). The reader is referred to Response 4(2) regarding the application of ambient air 
quality criteria and NSW OEH guidance. 

Issue 4(4) – The potential anomalies in emissions inventory data and modelling inputs for 
emissions, which in turn raise concern regarding the reliability of model input data 
and modelling results. 

Issue 4.4.1 - Given that, by definition, TSP incorporates PM10, it follows that the emission rate for TSP 
is greater than the emission rate for PM10. However, the emissions inventory data (Section 7.2, AQA, 
Table 11, page 7-38; Table 12, page 7-39; and Table 13, page 7-40) for the major emission source, 
Screening activity, show a lower emission rate for TSP (46 100kg/annum) compared to PM10 

(65 700kg/annum). The AQA lacks a discussion of this anomaly. 

Response 

As previously submitted to LMCC, this is an artefact of the use of a pit retention particulate control 
factor of 50% for TSP and 5% for PM10 (National Pollutant Inventory (NPI) Emission Estimation 
Technique Manual for Mining, Version 3.1, January 2012, Table 4, Page 21). In addition (as stated in 
previous correspondence), the USEPA AP-42 emission factor for screening and secondary crushing 
was used in preference to the NPI emission factor for these processes. Unfortunately the rationale 
behind this change and the change itself was not included in the revised report due to an oversight 
during the review process. The report has been updated to reflect this change. Please refer to Tables 
10, 11, 12 and 13 and Section 12.5 of the AQIA.  
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Issue 4.4.2 - A minor observation is that typographical errors exist in references to tables of emissions 
factors and emissions summary data in Section 7.2. That is, in Section 7.2, third paragraph, the 
references to Table 11, Table 12, Table 13, Table 14 and Table 15 require correction to Table 10, 
Table 11, Table 12, Table 13, and Table 14, respectively.  

Response 

As above, an oversight during the review process resulted in this update not being reflected in the 
revised report. This has been attended to and the report updated to reflect this change.  

Issue 4.4.3 - A potential anomaly exists between the discussion and the values for operating hours for 
Scenario 1B. That is, Section 7.1.1 (AQA page 7-30), suggests that fugitive emission sources in the 
Southern Extension area operate during the hours of 6am to 10pm, that is, 16 hours per day. In 
contrast, Table 11 (AQA page 7-38) indicates that fugitive emission sources operate for 11 hours.  

Response 

While the Southern Extension Area may have operations that extend up until 10pm, only 11 hours of 
operation per day are anticipated. The report will be updated to reflect this. Again, this was not included 
in the previous update due to an oversight during the review process. Please refer to Section 7.1.1 of 
the AQIA. 

Issue 4.4.4 - More significantly, the application of algorithms to fugitive emissions values in the 
Scenario 1B emissions inventory, presented in Table 11, failed to derive the model input values 
presented for Scenario 1B in AQA Appendix 3. Examples were included in the LMCC response which 
are not replicated here.  

Response 

With respect to screening emissions, outdated emissions were presented in this report. The method for 
screening emissions was updated in the dispersion modelling to employ the USEPA AP42 Crushed 
Stone Processing and Pulverized Mineral Processing emission factor for Controlled Screening. These 
factors are 0.0011kg/t for TSP, 0.00037kg/t for PM10 and 0.000025kg/t for PM2.5. The report was 
proposed to be updated to reflect this modelled change, although an oversight in the review process 
resulted in this change not being adopted in the revised report. This has been attended to in the 
updated report to be submitted. Please refer to Section 12.5 and Tables 10, 11, 12 and 13 of the AQIA. 

With respect to the emissions from exposed areas, an additional control factor was applied that was not 
reported. Namely, a 16% control factor was applied for the coverage of the ground by gravel in 
accordance with the WRAP Fugitive Dust Handbook (2006) Table 11. Note that this control factor was 
incorrectly applied in that it actually should have been an 84% control rather than 16% (100 minus 84) 
resulting in an over estimate of the emissions from this source. 

Issue 4.4.5 - Also, it is unclear why the activity units and emissions for fugitive sources, other than 
hauling, remain constant in all three modelled scenarios, as shown in Table 11, Table 12 and Table 13 
(AQA pages 7-37 to 39). 

Response 

Production rates are anticipated as being constant through all three operational scenarios. The 
emission factors for the fugitive sources other than unpaved roads are all based on the quantity of 
aggregate produced. As the production rate assumed for all three scenarios is identical (at 
1 000 000tpa) these emissions remain constant. The unpaved road emissions however vary according 
to the distance travelled by the trucks, which will change as the quarry develops and haul routes 
change. These emissions therefore vary between the three scenarios assessed. 
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Issue 4(5) – It is concluded that the predicted impacts in the AQA cannot and should not be 
relied upon, given the issues discussed above.  

Response 

As discussed above, the issues relating to the predicted exceedances of NSW OEH air quality criteria 
are considered to be resolved, given the explanation of the appropriate application of the air quality 
criteria adopted within the report. All other issues resulted from an unfortunate oversight during the 
report review process. 

LMCC Issue 5:  Creeks and Watercourses 

It is noted that the existing operations of the quarry have resulted in regular exceedances of the 
ANZECC standards for nutrients (phosphorus and nitrogen) at the surface water discharge sites. It is 
requested that the assessment process for this application include a review of the existing Environment 
Protection Licence to include concentration limits for nutrients. 

The applicant should provide calculations or modelling for each extraction stage to demonstrate that 
the proposed surface water treatment system is capable of achieving both the ANZECC and 
Environmental Protection Licence standards. 

It is requested that the proponent provide greater detail on the influence of the final land-use and 
landform on both surface and groundwater and any subsequent ecological impacts. In particular, any 
changes to natural flow direction and volume. 

Response 

Council’s statements such as “the existing operations of the quarry have resulted in regular 
exceedances of the ANZECC standards for nutrients ….” are incorrect. Council has misunderstood the 
surface water/groundwater regime on the subject property. The response to EPA Issue 3 regarding the 
same issue is reproduced below to assist Council to gain an understanding of the issue. 

“The EPA’s commentary on this issue has been discussed with the EPA and the 
circumstances clarified particularly with respect to the discharge from the adit on the 
land Metromix leases. 

The quality of the water flowing from the adit reflects the quality of water in a number of 
interconnecting mines that have recovered coal from the Great Northern Seam and 
Fassifern Seam during the early to mid 20

th
 Century.  The chemical properties of the 

water reflect the materials (natural and otherwise) placed into the coal mines throughout 
their history.  The pumping of treated sewage water and salt water from Cockle Creek 
to assist in putting out the underground fire in the adjoining Rhondda Colliery are 
examples of changes to the water quality for reasons well beyond the control and 
responsibility of Metromix. 

Metromix respectively requests that the regime for monitoring water quality from the adit 
not involve a transfer of analytes from EPL 3139 but rather a practical approach 
whereby a comparative set of samples are collected i.e. firstly of the water pumped from 
the adit and secondly the discharge from the processing plant.  A comparison of water 
quality at these locations would enable an accurate assessment of the impact 
Metromix’s use of the water in the washing process is having on the adit water. 

In order to place meaningful water quality limits on Metromix’s processing operation, 
EPA is requested to nominate monitoring requirements in EPL 536 (reflecting the above 
approach) for a period of 2 years after which water quality limits are set. 

The requirement to monitor heavy metals in water emanating from a sand/gravel 
operation is not appropriate given the washing is strictly a physical process involving no 
changes in pH.  Accordingly, the EPA is requested to remove this intended conditional 
requirement”. 
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LMCC Issue 6:  Strategic Planning 

Proposed transmission and distribution line relocation environmental assessment not included 

The application makes reference to a (i) 33kV electricity transmission line, and a (ii) 11kV electricity 
distribution line that will be relocated in order for development to commence in the proposed extraction 
areas. The relocation of the transmission and distribution lines are likely to be located on land zoned 
7(2) Conservation (Secondary) by the Lake Macquarie Local Environmental Plan 2004. The proposed 
relocation is anticipated to: 

 require clearing of native vegetation that could include threatened species of flora such as 
Tetratheca juncea; and 

 be located outside the project boundary and within a proposed biodiversity offset area. 

Despite the potential for significant impacts an environmental assessment of the proposed relocation is 
not included as part of the Part 3A application. The transmission and distribution lines are identified in 
the EA Report as being owned by Energy Australia and the relocation is not part of the application. 
However, without assessing the environmental impacts the application fails to adequately outline the 
direct or indirect environmental impacts related to the proposal. As a result, a complete assessment of 
the environmental impacts associated with the proposal has not been undertaken. 

It should be noted, a similar case involving a Part 3A proposal to modify the boundaries of an existing 
mine and relocate a transmission line includes the Mangoola Coal Mine (see DP&I major projects 
register Bayswater to Mt Piper transmission line relocation MP 10_0002). In that case, the transmission 
line relocation was required to be considered as part of the application. 

Additionally, Council has received advice from the Department regarding the expansion of the Awaba 
Waste Treatment Facility and the need to include assessment of off-site infrastructure in any 
application to the Department. 

Response  

The environmental impact assessment of the proposed relocated power lines has been incorporated in 
the EA for those key issues relevant to the cumulative impact of both the extraction operation and 
power line relocation, namely flora, fauna and Aboriginal heritage.  Coverage of these issues in the 
respective Specialist Consultant reports and the EA provided readers with a full understanding of the 
cumulative impacts of the combined activities.  It is noted that the recently completed Visual Impact 
Assessment (Annexure 4) assessed the proposed relocated power lines as part of the overall 
assessment. 

The flora, fauna, Aboriginal heritage and visibility assessments undertaken for the EA will be relied 
upon in the REF for the relocation of the power lines.  The only other minor issues that need to be 
separately considered in the REF are those issue for which there would be no noticeable or no 
cumulative impacts within the extraction operation, i.e. site specific issues relating to erosion and 
sediment controls associated with companion track construction or noise/air quality issues. 

The EA and Flora and Fauna Assessments have been reviewed and the following has been 
established. 

i) Figure 2.20 (Biodiversity Offset)(EA Page 2-54) displays the boundary of the biodiversity offset 
as being adjacent to the road and proposed power lines being located well within the offset 
area.  This depiction is strictly diagrammatic as both power lines would be typically within 0-
13m of the road and in areas that have been identified to have least clearing involved.  In any 
event, the surveyed offset area to be included on the title for the land would ensure that it is 
positioned outside the area of disturbance required for the relocated power lines. 

Document 1 (Maps 1 and 2) (Annexure 1) display the exact locations of the proposed power 
poles for the relocated power lines adjacent to the Private Coal Haul Road.  This alignment has 
been prepared in consultation with Metromix’s consultant botanist and will be adjusted where 
necessary with Ausgrid to ensure that no ideally Tetratheca juncea are impacted.  In any event, 
the management of the Tetratheca juncea within the proposed power line corridor west of the 
private haul road will be addressed in the REF for the proposed power line relocation. 
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ii) All clearing for the relocated power lines would occur within Community 1, i.e. Spotted Gum – 
White Mahogany – Grey Ironbark Open Forest and Woodland – as displayed on Figure 6 of the 
Flora Assessment (Page 4-29).  The extent of vegetation mapping intentionally covered the 
entire property and the proposed power line corridor to the north of the property. 

iii) Table 7 of the Flora Assessment (Page 4-48), Table 8 of the Fauna Assessment (Page 5-65) 
and Table 5.12 of the EA (Page 5-46) records that those corridors 13m  wide would be cleared 
as part of the Project for a total of 1560m within the property and 460m north of the property.  
The detailed route line displayed in Maps 1 and 2 in Document 1 in Annexure 1 has 
established that the amount of clearing necessary for the power line adjacent to Private Coal 
Haul Road is likely to be an overestimate as a proportion of the 13m provided for lies within the 
cleared area adjacent to the road itself. 

iv) Section 8.1 of the Flora Assessment assesses the impact of the removal of the 28.7ha of 
native vegetation which (as shown in Table 7) includes the area to be cleared for the power line 
relocation (both within and off the Project Site). 

v) All discussion in the EA and Flora and Fauna Assessment relating to vegetation clearing and 
habitat removal refer to the 28.7ha listed in the respective tables. Unfortunately, one error was 
recorded in Section 2.17 of the EA (Page 2-53) whereby reference is made to the clearing of 
25.9ha of forest / woodland.  This figure originally did not include the clearing for relocated 
power lines and relocated exit road. 

With respect to Aboriginal Heritage, the assessment conducted by Archaeological Surveys and Reports 
also considered the proposed relocated power transmission lines. 

Metromix intends to seek a separate approval for the relocation of the power lines, i.e. through Part 5 of 
the Environmental Planning and Assessment Act 1979, i.e. by Ausgrid (formerly Energy Australia).  The 
separation of the two approvals has been based upon the recognition that the proposed relocation of 
power lines may be carried out without consent under Clause 41 of the State Environmental Planning 
Policy (Infrastructure) 2007 subject to an assessment under Part 5 of the EP&A Act.  This approach 
has been discussed with the DP&I who acknowledges this approach is appropriate for the Project as it 
has been presented in the Environmental Assessment.  Metromix has had numerous discussions with 
Energy Australia and more recently Ausgrid throughout the preparation of the Environmental 
Assessment and established that Ausgrid is most comfortable in assessing the proposed relocated 
power lines under Part 5 of the Act.  Metromix will work closely with Ausgrid over the next few months 
to assemble the required REF for the power line relocation.   

Significant visual impact on critical scenic values 

The proposal is located in an area designated by the Lake Macquarie Development Control Plan No. 1 
as an area of the highest scenic quality (refer to map 1 presented in this letter). This is an area of 
critical value to the scenic image of the City and one most vulnerable to loss through development. 

The southern quarry extension component of the proposal is anticipated to have significant impacts on 
the scenic values of the Lake Macquarie area. A zone of visual influence mapping assessment and 
photomontage modelling has been conducted to determine the visual impacts of the proposal (refer to 
map 1 and photomontage 1 below). The assessment and modelling indicates that the southern quarry 
extension will significantly modify the landscape by removing a prominent ridgeline from the landscape 
via quarrying activities. 

The southern quarry extension will be visible in the following residential areas: 

 Speers Point; 

 Teralba; 

 Warners Bay; and 

 Eleebana. 

Regionally significant viewing locations within these areas include Lake Macquarie park, The 
Esplanade road, pedestrian and cycleway and adjacent foreshore parkland, and the Lake Macquarie 
waterway. 
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The EA briefly addresses the proposal’s visual impact and presents visual screening measures. 
However, the visual assessment and the details of the mitigation are inadequate including: 

a) The visual assessment is misleading with Plate 5.2 indicating that the southern quarry 
extension will be located behind a vegetated ridge. However, the EA Report also states that the 
proposal will be visible from Speers Point as outlined in Figure 5.22; 

b) The EA states that visual impacts from other locations are not anticipated. However, the 
assessment and modelling of the visual impacts by LMCC would indicate that significant 
impacts could occur in a range of other locations such as Teralba, Warners Bay, and 
Eleebana; 

c) To mitigate visual impacts rehabilitation of exposed rock benches are proposed as outlined in 
Section 5.8.4 of the EA. However, a detailed, proven proposal and management plan to 
rehabilitate exposed rock benches has not been provided. In addition, a visual assessment of 
the effectiveness of the above measures to ameliorate the removal of the natural ridgeline has 
not been undertaken. 

Response  

a) The claim of misleading information in the EA relating to visibility issues is not supported.  The 
plates on page 5-100 of the EA simply identify the existing location of the proposed Southern 
Extension which cannot be seen because of the vegetated east-west ridge.  The latter 
reference to being visible from Speers Point relates to the exposed western faces which have 
been addressed in detail in the design and operational safeguards. 

b) Council’s Map 1 displaying the Zone of Visual Influence itself is misleading as it is based solely 
on topographic information and avoids the screening effect of vegetation and built structures 
and homes, etc.  A more appropriate assessment the extent of visibility is addressed in 
Annexure 4. 

c) The rehabilitation of the upper exposed benches in the Southern Extension, i.e. above 
50m AHD is proposed.  In order to remove the visibility of the upper benches beyond about 
Year 20 (2032) when these benches would become visible from the distant observation 
locations to the east.  The proposed procedures to establish vegetation on the benches is well 
recognised and proven.  Natural regeneration on the existing benches within the southern 
extraction area is testament to the extent of revegetation that can be achieved.  Photograph A 
below shows an example of the natural regeneration within the southern extraction area. 
Metromix has made minor adjustments to the proposed bench heights on the western side of 
the Southern Extension by limiting the final bench height to 4m which would easily be screened 
within the 20 year period until clearing commences on the eastern side of the Southern 
Extension.  Appendix A and B of the Visual Impact Assessment (Annexure 4) display the 
modified final bench configuration. 
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Photograph A 

With respect to proven performance, Council officers are invited to inspect the above area of 
the quarry and substantial area of rehabilitation completed by Metromix over the past 20 years 
as discussed in Section 1.4.7 and Plates 1.5 and 1.6 of the EA. 

Council’s recommendations to address these issues are as follows. 

i) Engage a qualified landscape architect to conduct a detailed visual impact assessment of the 
proposal that includes photomontage modelling of the proposed impacts of the quarry with and 
without mitigation measures from key vantage points; 

ii) Include in the visual assessment a scenario to retain the eastern portion of the south quarry 
extension to provide visual screening of the quarry with the natural ridgeline; and 

iii) Re-exhibit the visual assessment to permit the community and stakeholders to provide 
comment on an accurate assessment of the visual impacts proposed by the southern quarry 
extension. 

Response  

i) Metromix commissioned Clouston & Associates to undertake a visual impact assessment of 
the proposed quarry extensions, a copy of which is included as Annexure 4. 

The visual assessment has been undertaken in accordance with the RTA Visual Guidelines 
and has reiterated that the proposed sequential development of the Southern Extension and 
the progressive rehabilitation (as presented in the EA) will be appropriate in order to 
minimise/avoid visual impacts of the extraction activities in that area. 

With respect to Council’s request for photomontages, Clouston Associates has supported the 
approach taken by Metromix and RW Corkery & Pty Limited in that they conclude that the use 
of photomontages to model the visual impact of the quarry extensions would not be appropriate 
as a result of the following. 

 The receptors are at a distance of 3km and greater from the quarry, therefore an accurate 
representation is difficult and could only be undertaken by a specialist surveyor with 3D 
capability. 

 The study site forms a very limited proportion of a wide, panoramic view within the 
receptor’s visual field and so the quantum of view is considered a more significant indicator 
of visual impact. 
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 Elements in the foreground, such as built form and retained vegetation, obscure the quarry 
extensions from many viewpoints. 

(Source:  Cover letter dated 01/05/12 – Page 2 of Annexure 4). 

ii) A visual assessment of a scenario to retain the eastern portion of the southern quarry 
extension would provide little value in the assessment as the sections provided clearly 
demonstrate that with the retention of the eastern part of the Southern Extension, it will not be 
possible to view any of the exposed faces on the western side of the Southern Extension.   

iii) The visual impact assessment included as Annexure 4 will be exhibited on the website of the 
Department of Planning and Infrastructure as part of the overall response to submissions for 
the project.  It is noteworthy that only Council raised the issue relating to visibility. 

Concluding Comment  

The visual impact assessment undertaken by Clouston Associates has provided a structured approach 
to the visibility assessment of the proposed extraction operations and relocation of the power 
transmission lines and has confirmed that the overall approach to the issue of visibility in the EA was 
sound.  The overall visual impact rating of the most potentially affected view locations would be low to 
negligible.  Council’s claims for “significant” impacts on visibility and “critical” value of the scenic 
impacts have therefore been discounted. 

LMCC Issue 7:  Assessment of consistency with the strategic planning 
framework 

Environmental Planning and Assessment Act 1979 

The proposal is inconsistent with the Director-General’s Requirements (DGR) issued under Section 
75F of the Environmental Planning and Assessment Act 1979. This includes: 

a) The proposal does not meet the DGR General Requirements as an environmental assessment 
of the proposed transmission and distribution line relocation has not been undertaken; 

b) The proposal does not meet the DGR Biodiversity requirements as accurate impacts on 
biodiversity values from the proposed transmission and distribution line relocation have not 
been undertaken, including the impact on threatened species of flora; and 

c) The proposal does not meet the DGR Visual requirements as the proposal has not provided an 
adequately detailed description of the measures that would be implemented to minimise the 
visual impact of the project. 

Response  

a) The assessment of the proposed re-located power lines is to be undertaken by Ausgrid, the 
authority responsible for power installations at Teralba Quarry. Further comment on this issue 
is provided in the response to Issue 6:  Strategic Planning. 

b) Council’s statement is not correct in that the 118ha biodiversity offset proposed is clearly 
identified in Table 5.12 of the Environmental Assessment to relate to removal of vegetation 
from both the extraction areas and the proposed power transmission line. Furthermore, both 
the flora and fauna assessments considered the power transmission line relocations in the 
assessments.  It is recognised that the actual area of the biodiversity offset shown on Figure 
2.20 of the Environmental Assessment needs to be modified slightly to accommodate the 
proposed relocated power line positioned on the western side of the Private Coal Haul Road 
and a miniscule area near the northern boundary of the Project Site.  Figure A2 displays the 
modified biodiversity offset. 

c) The Visual Impact Assessment considered by Clouston Associates (see Annexure 4) has in 
fact confirmed that the key mitigation measures proposed in the Environmental Assessment 
will be appropriate to minimise (and avoid) visual impact of the project. 
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State Environmental Planning Policy (Mining, Petroleum Production and Extractive Industries) 2007 

The proposal is inconsistent with the following clauses under Part 3 of this SEPP: 

a) Clause 12 Compatibility of proposed mine, petroleum production or extractive industry with 
other land uses 

The proposed southern quarry extension will have a 30 year life and is located adjacent to land 
zoned: 3(1) Urban Core, 2(1) Residential, 2(2) Residential (Urban Living), and visible from land 
zoned 2(1) Residential and 6(1) Open Space under the Lake Macquarie Local Environmental 
Plan 2004. The above mentioned land uses are the long-term preferred land uses for the area. 
Without modification to the proposal these areas will be affected by significant and 
unacceptable visual impacts. 

b) Clause 13 Compatibility of proposed development with mining, petroleum production or 
extractive industry 

The proposal intends to quarry down to the Great Northern coal seam, however, a letter of 
consent from Oceanic Coal – the resource lease holder – has not been provided. 

c) Clause 14 Natural resource management and environmental management 

The proposed transmission and distribution line relocation impacts have not been provided as 
part of the EA. (Note: Clause 11 (2)(a) of the SEPP identifies that electricity line modifications 
are deemed complying development if they are located on the site of an approved extractive 
industry. The proposed transmission and distribution line relocations are not considered to be 
deemed complying development as they are located outside the ‘project site boundary’ detailed 
in Figure 1.2 on page 1-8 of the EA. The relocation also has the potential to require 
assessment under the Threatened Species Conservation Act 1995). 

Response  

a) Council’s claim that the surrounding land uses are preferred long term has clearly been made 
in the absence of the zoning for the property that Metromix leases. The current Council officers 
are clearly not aware of the background and extensive discussions held between Metromix and 
Council in 2002/2003 regarding the proposed LMCC Local Environmental Plan. The plan also 
provided for extraction operations to continue on the land zoned “Natural Resources” with 
areas identified to be retained as north-south fauna corridors. Metromix’s plans in the 
Environmental Assessment simply reflect consistency with the 2004 LEP and Council’s 
recognition at that time that development in the Lake Macquarie LGA would continue to benefit 
from an important local source of construction raw materials. 

The Environmental Assessment and its various assessments of the range of environmental 
issues (and the most recent Visual Impact Assessment) has demonstrated that Council’s 
concerns regarding the quarry’s impact on the existing and future surrounding land uses are 
unfounded. It will be incumbent upon Council to require the same rigour of assessment as has 
been applied to Metromix’s proposed on all future developments in the Teralba area, 
particularly with respect to the land to the south of the property Metromix leases. 

b) A letter of consent from Oceanic Coal is not required as there is no incompatibility between the 
existing or proposed quarry operations and the activities within Westside Colliery. The fact that 
Council has convinced the NSW Government to prohibit all future open cut coal mining in its 
LGA is sufficient testament to the fact that no open cut coal mining beneath the Teralba Quarry 
will occur. 

c) This issue is addressed in the response to Council’s Issue 6:  Strategic Planning. 

Lower Hunter Regional Strategy 

The proposal is consistent with the strategy being located in an area of Non Coal Extractive Resources 
in Natural Resources Map 2. 

Response  

Noted 
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Issue / Response 

LAKE MACQUARIE CITY COUNCIL (LMCC) 

Newcastle-Lake Macquarie Western Corridor Planning Strategy 

The proposal is outside the strategy area. 

Response  

Noted 

Lifestyle 2020 

The proposal is located next to Teralba, an identified ‘Local Centre’ (Neighbourhood) and adjacent to 
land indicated as an ‘urban area’, by the Lifestyle 2020 Urban Structure Map.  The proposal is also 
located in an area of high value habitat by the Green System Map.  Lifestyle 2020 provides strategic 
direction 5.1.1 - Avoiding development that adversely impacts on areas of ecological and visual 
significance. The visual impacts associated with the proposal’s southern quarry extension are currently 
inconsistent with this strategic direction. 

Response  

Council’s Lifestyle 2020 Strategy was comprehensively addressed in Section 3.3.4 of the 
Environmental Assessment. The 2020 Urban Structure Map identifies the vegetated land adjoining the 
land leased by Metromix as “urban area”. This map was clearly prepared with the knowledge that the 
quarry has been there for 48 years since it was first approved in 1964 and its plans (as discussed with 
Council in 2002/2003 and reflected in the 2004 LEP). The development of such urban areas can only 
proceed if construction materials are available at reasonable costs. Given the close proximity of 
Teralba Quarry to developed areas in the Lake Macquarie LGA, it is considered that an environmentally 
responsible proposal (as presented in the Environmental Assessment) would benefit the very urban 
areas Council will be promoting over the next 30 years. 

Council’s concerns regarding visual issues have been demonstrated by the Environmental Assessment 
supported by the Visual Impact Assessment to be unfounded. 

Lake Macquarie Local Environmental Plan 2004 (LMLEP 2004) 

The proposal is located on land zoned 4(1) Industrial (Core) and 9 Natural Resources by the LMLEP 
2004. The proposal is compatible with uses permitted with consent by the 4(1) Industrial (Core) zone 
and 9 Natural Resources zone. However, the southern quarry extension is inconsistent with the 
following objectives of the 9 Natural Resources zone: 

a) provide land that has dual values as an economic natural resource and for environmental 
protection, and 

b) recognise the dual values of the land and integrate economic use of the land with ecological 
sustainability. 

The values of the land for environmental protection (scenic values) are not adequately maintained by 
the proposal. 

c) rehabilitate disturbed land to a natural state, reflective of its long term value 

The proposal does not mitigate or rehabilitate the land to reflect the long-term scenic value of the land. 

d) minimise earthworks while enabling productive use of the land, 

The proposal does not minimise earth works as part of productive use of the land. The proposal could 
potentially win material from the site in a visually sensitive manner by retaining the eastern portion of 
the south quarry extension. This would enable the natural ridgeline to visually screen the quarry. 
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LAKE MACQUARIE CITY COUNCIL (LMCC) 

Response  

The proposed southern quarry extension is argued to comply with the objectives stated within Zone 9 
Natural Resources as explained below. 

a) The proposed southern quarry extension will remove an economically recoverable natural 
resource within the quarry’s proposed life. After the extraction of materials have been 
completed, the Proponent is required by law to both rehabilitate the site to satisfactory levels 
(determined by the consent authority) and to protect and manage a biodiversity offset that is to 
be locked in perpetuity to conserve the surrounding environment. Furthermore, the southern 
quarry extension’s boundary has been modified extensively to accommodate the surrounding 
natural environment as much as possible to assist in the environmental protection of this 
natural vegetation. 

b) The dual values of the land have been considered by the Proponent with evidence of this 
relating to rehabilitating the majority of the Project Site to acceptable levels whilst proceeding to 
purposely modify and keep the most appropriate land zoned as Industrial for future industry.  

c) Council’s claim is incorrect as the Environmental Assessment clearly identifies the mitigation 
measures to prevent any long-term visual impacts of the land. Metromix is committing to the 
rehabilitation of approximately 42ha of native vegetation. Metromix has already rehabilitated 
approximately 10.7ha of previously disturbed land within the land it leases. 

d) The proposed extraction operations will involve a range of earthworks necessary to recover the 
important construction materials required for the ongoing development of areas throughout and 
adjoining Lake Macquarie LGA. The Environmental Assessment does set out that the 
resources from within the southern extension area be extracted in a “visually sensitive 
manner”. This approach is supported by the independent Visual Impact Assessment 
(Annexure 4). 

Lake Macquarie City Council Scenic Quality Guidelines 2004 

The proposal is located in the following zone: Zone A is assigned to areas where highest Scenic 
Quality and Visual Accessibility coincide. These areas are of critical value to the scenic image of the 
City and are the most sensitive to development change. The objectives of this zone are to: “Protect the 
natural character of all ridgelines and the dominant natural character of hillsides by ensuring the visual 
impact of development is minimised. The strategies for this zone include that the: “visual impact of 
development is restricted to retain areas in their existing condition and the very high scenic quality 
applicable to these areas is maintained”. The proposal is inconsistent these objectives and strategies 
as the proposal will significantly modify the natural character of the ridgelines and hillsides. 

Due to continued inadequacies associated with the (1) proposed transmission and distribution line 
relocation environmental assessment, and (2) visual impact assessment and mitigation measures, the 
proposal is inconsistent with the strategic planning framework. 

It should be noted the above mentioned issues were identified during the adequacy review of the EA 
however, have not been resolved. 
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Response  

The issues relating to visibility have been comprehensively addressed in the responses to previous 
issues. The Visual Impact Assessment (Annexure 4) has confirmed that the mitigation measures 
proposed by Metromix were in fact adequate and that the mitigation measures proposed by Metromix 
were in fact adequate and that Council’s concerns were unfounded. 
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Issue / Response 

LAKE MACQUARIE CITY COUNCIL (LMCC) 

LMCC Issue 8:  Acoustic Impact 

The Noise and Vibration Assessment, number 559/13 dated 2011, prepared by Spectrum Acoustics 
has been reviewed. 

The report includes data logging, attended monitoring and computer software modelling of the existing 
operations and cumulative development. 

a) The acoustic consultant has determined that there may be minor noise impact to residents in 
Railway Parade Teralba from trucks exiting the quarry via the eastern road exit at the southern 
end of Railway Parade during the early morning between 6.00am to 7.00am which is a night 
time shoulder period. The consultant’s response to that noise impact potential is to restrict the 
trucks to a 15km/hr exit speed and ensure that those trucks be fitted with suspension air bags, 
otherwise, they will need to exit via the quarry western access road. It is however 
recommended that the hours of operation on these roads be limited to begin at 7:00am to 
mitigate the acoustic disturbance. 

b) Blasting events should comply with the NSW OEH and ANZECC guidelines for residential 
occupant amenity and building structural integrity, provided that the blasting powder volumes 
are weight restricted in accordance with Section 6.6 of the consultant’s report. 

c) There are no operational noise issues according to the consultant associated with the general 
quarry operation which would affect the amenity of residents, providing that their 
recommendations are incorporated into the working design. 

Whilst the consultant has carried out a comprehensive modelling, attended compliance 
monitoring will be necessary during the first three month commissioning of the Southern and 
Northern Extensions. 

Response  

a) This issue of 6:00am – 7:00am truck movements has previously been addressed in LMCC 
Issue 2(b). 

b) The method and size of blasts at Teralba Quarry are such that Metromix has never had and 
does not anticipate in the future having any difficulty in complying with EPA and ANZECC 
guidelines. 

c) Metromix accepts Council’s suggestions and will include attended compliance monitoring 
during the first 3 months of operation in both the Southern and Northern Extensions. This 
approach will be included in the Noise and Vibration Management Plan to be prepared in 
accordance with Commitment 16.4 of Annexure 7. 

LMCC Issue 9:  Heritage Conservation 

The Aboriginal and European Heritage sections in the submitted in the Aboriginal Heritage Assessment 
and Section 5.11 of the Environmental Assessment have been reviewed. 

The conclusions of the report, the methodology used and the investigations undertaken are supported. 

The following conditions, as proposed in the Aboriginal Heritage Assessment and by the Office of 
Environment and Heritage shall to form part of any consent issued: 

a) If Aboriginal cultural objects are uncovered due to the development activities, all works must 
halt in the immediate area to prevent any further impacts to the object(s). A suitably qualified 
archaeologist and Aboriginal community representatives must be contacted to determine the 
significance of the object(s). The site is to be registered in the AHIMS (managed by OEH) and 
the management outcome for the site included in the information provided to the AHIMS. It is 
recommended that the Aboriginal community representatives are consulted in developing and 
implementing management strategies for all sites, with all information required for informed 
consent being given to the representatives for this purpose. 
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LAKE MACQUARIE CITY COUNCIL (LMCC) 

b) If human remains are located during the project, all works must halt in the immediate area to 
prevent any further impacts to the remains. The NSW Police, the Aboriginal community and 
OEH are to be notified. If the remains are found to be of Aboriginal origin and the police 
consider the site not an investigation site for criminal activities, OEH should be contacted and 
notified of the situation and works are not to resume in the designated area until approval in 
writing is provided by OEH. In the event that a criminal investigation ensues, works are not to 
resume in the designated area until approval in writing has been received from NSW Police 
and OEH. 

c) All reasonable efforts must be made to avoid impact to Aboriginal cultural heritage values at all 
stages of the development works. If impacts are unavoidable, mitigation measures are to be 
negotiated with the Aboriginal community and OEH. 

Furthermore, the following European heritage condition is required to be placed on any consent issued 
with regard to the identification and protection of historical European relics. 

a) Excavation – Historical Relics 

Should any historical relics be unexpectedly discovered then all excavations or disturbance to 
the area shall cease immediately and the Heritage Council of NSW shall be informed in 
accordance with Section 146 of the Heritage Act, 1977. 

The applicant is advised that depending on the possible significance of the relics, an 
archaeological assessment and an excavation permit under the Heritage Act, 1977 may be 
required before any further work can be recommenced in that area of the site. 

Response  

Each of the above requirements are included in the Statement of Commitments in Annexure 7 (see 
Actions 13.1 to 13.6). 

LMCC Issue 10:  Erosion and Sedimentation Control 

No Soil and Water Management Plan (SWMP) accompanied the EA. Such Plan is required at this 
stage of the process to allow for site planning for the appropriate measures for each stage. 

Although the EA makes reference to the intention for all erosion and sediment control measures and 
actions to be in accordance with the Blue Book (2004), many of the statements about proposed 
measures and actions are not. For example, stockpile heights and management. The report needs to 
identify which erosion and sediment control measures will be used, when and where, and how they will 
be removed and rehabilitated. The visual plan should show the location of measures and ensure that 
adequate area has been allowed for the measures. 

The EA lacks detail about Erosion and Sediment Control for each stage of extraction for each site of 
extraction. This is required as a complete assessment cannot be undertaken without that detail. 

In section 16.3 Draft Statement of Commitments, no timing is given for the documentation for a SWMP, 
however this is required. 

The EA states that the site has already exceeded the Total Suspended Solids Limit several times in 
discharges from Mine Adit Dam. As some exceedances appear to occur during and after rainfall, it 
demonstrates that the current system is not preventing pollution of Lake Macquarie. 

In addition, the proposed construction of a diversion drain to bypass Mine Adit Dam will need measures 
to prevent sediment laden water reaching Lake Macquarie and will require monitoring. 

Conclusion 

It is of concern that if the development proceeds in its current form, there will be a significant impact on 
the water quality of Lake Macquarie, in terms of Total Suspended Solids. 

More information is required to be presented in the form of a SWMP covering all stages, extraction 
sequences and extraction areas. 

The reference used for erosion and sediment control must be the current reference used by the erosion 
and sediment control industry. This may not be the Blue Book (2004) in coming years. 
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LAKE MACQUARIE CITY COUNCIL (LMCC) 

Response  

Metromix is committed to prepare a Soil and Water Management Plan within 3 months of receiving 
project approval – the timing was inadvertently omitted from Action 16.3.  It is far more appropriate that 
the detailed plans are prepared once there is certainty about the project proceeding and under what 
conditions.  Requiring such detail without an approval in place is not appropriate. 

As previously outlined, Council has overlooked the fact that if Metromix was not operating the quarry as 
it is, the water from the Mine Adit (with its suspended solids and nutrients) would still be flowing into 
Lake Macquarie. Metromix’s use of the water in fact reduced the quantity of water that would otherwise 
flow into the lake 24 hours per day, 7 days per week. 
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Issue / Response 

ROADS & MARITIME SERVICES (RMS) 

RMS Issue 1:   

RMS has reviewed the information provided, including the traffic assessment dated June 2011, and has 
no objections to or requirements for the proposed extension of the Teralba Quarry, as it is considered 
there will be no significant impacts on the classified (State) road network.  

Response  

Noted 
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Issue / Response 

NAME WITHHELD OF MARKS POINT:  FAUNA 

In reading the fauna assessment for this project, on the assessment of likelihood of occurrence for 
species listed under TSC Act 1995, it noted that suitable habitat did not occur for Squirrel Glider. I note 
that the Squirrel Glider has been previously recorded in western Lake Macquarie and subsequently it 
should be considered likely to occur on the site. This would require a 7 part test to be completed. Without 
the 7 part test I would consider the fauna assessment to be inaccurate.  

Response  

Additional survey effort was undertaken by Kendall and Kendall during the recent survey targeting the 
Squirrel Glider i.e. spotlighting and call playback.  No Squirrel Gliders were recorded.  It is still the 
opinion of Mr Kendall that due to their non detection during all of the field surveys and disturbed habitat 
the species is unlikely to occur within most of the Study Area.  However, the senescent forest to the 
southwest of the Study Area may provide suitable habitat and this area will not be affected by the 
Project.  Given the possibility of the presence of Squirrel Gliders within the Study Area, Metromix has 
committed to installing 30 next boxes for Squirrel Gliders prior to extraction commencing in the Northern 
Extension. 

NAME WITHHELD OF TERALBA:  BLASTING 

COMPLAINT: During the last month, Teralba Quarry has been blasting up to 12pm every second night of 
the week! VERY LOUD. 
Waking up residents, dogs barking and stressed throughout neighbourhood - NOT ON!! 
Please restrict blasting to 8pm as per their initial request.  

Response  

The Teralba resident responsible for this submission is clearly listening to other activities in the Teralba 
area.  Metromix only blasts between 9:00am and 5:00pm and has never blasted at the times nominated 
by this resident.  It is noteworthy, there were only two blasts during January 2012. 

MS KIM GRIERSON OF TERALBA:  VARIOUS ISSUES 

Dust:  

The quarry is too big and dirty an activity to have near so many homes. Most of the homes predate the 
quarry. The existing quarry produces too much dust. There are not enough dust mitigation strategies (or 
they don't work) especially in dry weather. Dust settles in our house every week. There is an economic 
cost to us as we have to pay to have the dust cleaned away every week. I would like to see dust 
measurements for the suburb. 

Response  

The claims of Ms Grierson cannot be supported by the substantive database of deposited dust levels 
recorded in the Teralba area since 2004.  A new deposited dust gauge was established in the vicinity of 
Ms Grierson’s residence in April 2011 which established the deposited dust levels in the vicinity of 
Rodgers Street were comparable with those elsewhere in Teralba.  It is Metromix’s intention to place all 
deposited dust readings from the measurements around Teralba on its website for all local residents to 
inspect throughout the ongoing operation on the quarry. 

Rehabilitation: 

The site has treed bushland currently supporting endangered species. Soon it will be a massive hole and 
then sold off as an industrial site. This is not good for the suburb and the people living here. We want the 
area rehabilitated. Very little rehabilitation of the site has occurred. 
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Response  

Only 28.7ha of the remnant bushland on the property leased by Metromix will be removed throughout the 
30 year quarry life.  Importantly, a total of 118ha of remnant native vegetation would be retained in 
perpetuity through the biodiversity offset strategy Metromix has proposed.  In addition, Metromix’s 
proposal will involve the progressive rehabilitation of the areas disturbed by extraction and no longer 
required.  In total, approximately 42.4ha of native vegetation will be established on the final landform as 
displayed on Figure 2.19 of the EA.  The partial use of a proportion of the site as an industrial site will 
continue to provide benefit to local persons seeking employment and making benefit of the well hidden 
location of the quarry and future industrial enterprises. 

Section 1.4.7 and Plates 1.5 and 1.6 of the EA display the extent of rehabilitation undertaken by 
Metromix since 1992 in an area for which there were no rehabilitation requirements but undertaken by 
Metromix under their own volition. 

Amenity: 

The quarry straddles the Great North Road and in the past it was a popular route for walkers- but not 
anymore, as the area becomes less and less pleasant. We are losing local amenity here. Other areas 
can treasure the historic link with the Great North Road- why not Teralba? 

Response  

Metromix proposes to construct a pathway on the northern side of Rhondda Road for walkers traversing 
the section of Rhondda Road adjacent to the Mid Pit Extraction Area.  A sufficient set back of native 
vegetation has been retained along the full length of Rhondda Road (except for the road entrance to their 
Mid Pit Extraction Area) to limit the extent of visibility of the activities north of Rhondda Road. 

Traffic: 

There are too many trucks coming and going from Metromix already. Teralba residents have been 
complaining about the trucks for years especially as they drive past the local primary school. Because 
Metromix's trucks travel through Teralba, Civilake said that Teralba was a truck route! So that they 
should add all their trucks-just compounding the problem. 

Response  

The EA sets out the existing truck movements through Teralba and has intentionally capped movements 
through Teralba to limit the impacts to those already experienced by Teralba and district residents.  
There will be no additional truck movements through Teralba as a result of the Teralba Quarry 
extensions. 

Noise: 

My neighbours complain that they hear Metromix's activities at night. With the increase in size more and 
more residents will be disturbed by their activities. 

Response  

There are clearly a range of other noise sources in the Teralba area than Metromix’s operations.  Other 
night-time activities for example are the manufacture and despatch of asphalt for Council and RMS 
projects and Council emergencies when night-time construction is preferred to avoid day-time traffic 
congestion. 

Ecology:  

Endangered species in the area will disappear as the quarry’s activities will remove or compromise their 
habitat. The idea that the endangered plant Tetratheca should be relocated sounds ridiculous to me as it 
is endangered because it doesn't survive relocation, Any remaining native vegetation is welcome but 
struggles, particularly in the dry times, with the heavy coating of dust that covers everything. Nesting 
boxes are welcome but with wide scale land clearing what chance do these threatened species have. 

Response  

The ecological assessments for the project has established that the endangered species will not 
disappear as a result of the proposed activities.  The proposed translocation of Tetratheca juncea is 
proposed.  Metromix is confident that a proportion of the translocated plants will survive given their re-
emergence in the rehabilitated area on the eastern side of the quarry. 
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MR DARREN BURGESS OF TERALBA:  VARIOUS ISSUES 

Amenity: 

The quarry sits on the Great North Road. It used to be a popular route with walkers but I can't see this 
continuing as the route gets barer and a second even bigger hole appears on the north side of the road. 
With Metromix and the colliery it is all ugly and dirty- not a place to attract recreational walkers. But this is 
not how we want to live. 

Response  

Metromix proposes to construct a pathway on the northern side of Rhondda Road for walkers traversing 
the section of Rhondda Road adjacent to the Mid Pit Extraction Area.  A sufficient set back of native 
vegetation has been retained along the full length of Rhondda Road (except for the road entrance to their 
Mid Pit Extraction Area) to limit the extent of visibility of the activities north of Rhondda Road. 

Proximity: 

The amount to be excavated from this site is massive!!. Why on earth should it be expanded? It is too big 
and dirty an activity to have near so many homes. It is only a few hundred metres away from so many 
homes. 

Response  

It is misleading for Mr Burgess to state the quarry is only a few 100m away from so many homes.  
Table 4.2 of the EA clearly identifies the distances from the surrounding residences to the various 
activities within the quarry. 

Air Quality: 

The dust really drops on us especially during an extended dry period. We would like to know what the 
results are of the dust monitoring that is done. 

Response  

A substantive database of deposited dust levels recorded in the Teralba area since 2004 provides the 
results sought.  It is Metromix’s intention to place all deposited dust readings from the measurements 
around Teralba on its website for all local residents to inspect throughout the ongoing operation of the 
quarry. 

MR SIMON ZABLOTSKY OF TERALBA:  VARIOUS ISSUES 

General: 

I was informed by my neighbour that today is the last day for a submission regarding the proposed 
quarry extensions to the Metromix gravel quarry. I was aware of this proposal and have been reading 
through the environmental impact study and related documents. As is the case with many of my 
neighbours and friends in Teralba, I have been kept extremely busy with a young family and running my 
own small business. Since hearing that Metromix was applying for yet another extension, I have been 
quite distressed by the idea as this is just over the ridge from my house. As I read through the 
information provided by Metromix I was stunned to find that this seven or so hectares is only the first 
assault of a one hundred and thirty hectare bite out of the well established bush land that exists there at 
this point. 

Response 

The current application for the extensions of the Teralba Quarry is in fact the first extension sought since 
the quarry was first approved in 1964. Hence, Metromix is not applying “for yet another extension”.  The 
extensions sought cover approximately 25.8ha and involves the retention of 118ha of remnant native 
vegetation as a biodiversity offset for the proposed clearing hence, Metromix’s proposal is “not the first 
assault of a 130ha bite”. 
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Biodiversity: 

My backyard as do all the backyards on my side of the street offers a clear view across a gully to the 
ridge over which this devastation is set to take place and I am talking about a few hundred meters only. 
Earthworks have already begun on the northern side of Rhondda Road and the wildlife in the area (the 
quantity and variety understated in the enviro report) is turning up in back yards and has been seen 
desperately trying to breach the fences now in place, these include a species of kangaroo and echidnas 
are now seen regularly on Rhondda Road. I have water and seed out every morning and watch the bird 
life from my window daily and have noticed declining in numbers and species not before seen showing 
up for the first time. 

I walked my dog for years through the very bush that is now facing destruction and was always amazed 
at the diversity and resilience of that bushland that has stood up to logging in the past, introduced pests 
as were listed in the report including bush fires. 

This is the home of known endangered species of both plants and animals, it is beautiful to walk through 
and the trees are healthy and the understory plants are diverse and thriving. 

As a carbon sink alone the benefits for the environment are enormous given all of the science on climate 
change, to preserve as much as is possible of our native vegetation and wildlife is paramount. 

Response  

The ecological assessments have clearly identified the range of native species present within the 
property leased by Metromix.  Most of this habitat is to be retained as part of the biodiversity offset and 
will provide Mr Zablotsky with the retention of habitat for these various native species beyond the end of 
the quarry life. 

Surrounding Land Uses: 

The proposed Quarry extension is girthed by many family homes and properties with children and pets 
that enjoy living playing and going to school in the area.  There is already a massive open cut on the 
western side of Wakefield Road and Teralba colliery just to the North of Teralba, we are already 
surrounded by this kind of activity from which machinery can be heard running all through the night from 
inside the rear of my house. 

Response  

The EA identifies the range of activities and land uses that surround the Teralba Quarry, many of which 
operate 24 hours per day, e.g. Macquarie Coal Preparation Plant and the asphalt plant (intermittently).  
Many of these industries have supported and continue to support the economic development of the Lake 
Macquarie area.  Metromix considers itself to be a responsible corporate citizen within the Teralba 
community and is supportive of those who live in Teralba including Teralba Public School and Teralba 
Bowling Club.  Metromix has enjoyed a long term partnership arrangement with Teralba Public School 
and, in fact, one of its employees is a patron of the school in recognition of this partnership. 

Noise and Dust: 

The Quarry report suggests that there will be no dust or noise generated that would affect the residents 
yet I often open my rear windows in the afternoon to cool the house as often the breeze comes from the 
direction of the proposed Quarry. 

Response  

The EA predicts the likely changes in dust and noise that would arise from the continued operation of the 
Teralba Quarry.  In all cases the predicted increased levels are minor and well within the nominated 
criteria. 
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Issue / Response 

Truck Movements: 

This development would see a considerable increase in the number of large truck movements which can 
only go right past the primary school in the main street further endangering our kids and motorists using 
those roads. 

Response  

The project will not result in any increase in large truck movements as claimed.  Rather, Metromix has 
decided to cap the number of truck movements through Teralba at a level equivalent to the production 
level back in 2009 when annual production was approximately 700 000 tonnes per annum.  The 
additional 300 000 tonnes per annum is to be transported westwards and not through Teralba.  

Concluding Comment: 

I am astounded that this proposal could even be considered given the risks to human health, the 
destruction of habitat and wildlife, the destruction of a large diverse section of native forest the 
subsequent loss of value to possibly all property in the area. The suggestions for rehab into industrial 
land and a gun club are absurd given that the very thing that has brought me, my family our neighbours 
and friends here is the beauty of the surrounding bush and free wild life that which this proposal is poised 
to destroy. 

I would like the opportunity to submit some photos of my view, etc. so that you can see what it really 
looks like in the next few days please. 

Response  

Metromix has been operating the Teralba Quarry since 1986 and played an important role in the supply 
of raw materials for the development of homes, public buildings and roads throughout the Lake 
Macquarie Local Government Area.  The operation of the quarry has proceeded with negligible impact on 
the local community and it is consequently considered by Metromix most appropriate to extend the 
operational life of the quarry to continue the supply of these important raw materials.  The rehabilitation 
of the land (together with the proposed biodiversity offset) will provide for the long term ecological value 
of that section of the land and the use of part of the land for providing local employment (industrial area) 
and recreation (gun club) all of which are required by the residents of Lake Macquarie Local Government 
Area. 

AWABAKAL DESCENDANTS TRADITIONAL OWNERS ABORIGINAL 
CORPORATION:  VARIOUS ISSUES 

Please find attached to this email the entire document/response we submitted to the archaeological 
consultant for the Metromix Quarry Aboriginal Cultural Heritage Assessment at Teralba. As discussed 
today, there was only one page (first page) of our seven page document that we submitted that has been 
included in the final heritage document for this project. Whether an oversight or not, it is a bit 
disappointing to say the least to provide our comments just to have them forgotten. We believe it would 
be beneficial for the rest of our submission to be included in the document so as to allow for our point of 
view as the Traditional Owners of the area and to be assessed in conjunction with the other submissions. 

Response  

The entire document supplied by the Awabakal Descendants Traditional Owners Aboriginal Corporation 
was inadvertently not included in Mr Appleton’s report whereas a similar response from the Awakabal 
Traditional Owners Aboriginal Corporation was included in full. 

Annexure 6 incorporates a response to the issues raised by both stakeholders and reproduces complete 
copies of the correspondence as appendices to that annexure. 
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DOCUMENT 2 

 

Figure 23: Scenario 1B - Predicted 24 hour average PM10 concentrations 

(all concentrations in µg/m³, guideline concentration is 50 µg/m³ indicated by red line, includes background) 
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EXECUTIVE SUMMARY 
 

The following report has been prepared in response to comments raised by Lake Macquarie 

City Council with respect to the Fauna Assessment undertaken for the Teralba Quarry 

Extensions in March 2012. Council’s comments related to survey effort for threatened owl 

species and hollow-bearing tree mapping. 

In order to address Council’s comments, a field survey was conducted over the period of 

19 March 2012 and 23 March 2012 when methods were implemented to survey for threatened 

owl species and to map hollow-bearing trees. In addition some additional survey effort was 

implemented including spotlighting, Squirrel Glider playbacks, searching for Koala scats and 

recording of opportunistic observations. 

Two previously identified threatened species, the Little Lorikeet (Glossopsitta pusilla) and 

Grey-headed Flying-fox (Pteropus poliocephalus) were again recorded during the recent field 

survey. One previously unidentified threatened species, the Sooty Owl (Tyto tenebricosa) was 

recorded once calling from outside of the Study Area at dusk. 

The Grey-headed Flying-fox and Little Lorikeet were recorded at a number of locations within 

the Study Area throughout the survey period, they were observed feeding on flowering Spotted 

Gums. 

The Barking Owl was not recorded during the field survey.  

A number of hollow-bearing trees were observed and mapped during the field survey. The 

numbers of apparent small hollows, medium sized hollows and large hollows were counted for 

each hollow-bearing tree. 

As a result of the information attained during the field survey, revised clearing protocols have 

been prepared and included in this addendum. Also the Sooty Owl was recorded during the 

field survey and as a number of hollow-bearing trees considered suitable for use by threatened 

owl species were observed a revised “7-Part” test for the large forest owls is also provided. 
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1. I N T RO D U C TI ON  

The following report has been prepared in response to comments raised by Lake Macquarie 

City Council in its submission to DP&I regarding the fauna issues relating to the proposed 

quarry extensions. The report should be read as an addendum to the Specialist Consultant 

Studies Compendium Volume 1, Part 5 – Fauna Assessment, prepared by Kendall & Kendall 

which forms part of the Environmental Assessment for the proposed Teralba Quarry 

Extensions prepared by R.W. Corkery & Co. Pty Limited. 

Council’s comments related to survey effort for threatened owl species and hollow-bearing tree 

mapping.  

In addition, some additional survey effort was implemented including spotlighting, Squirrel 

Glider playbacks, searching for Koala scats and recording of opportunistic observations. 

2. M ET H O DS  

2.1 OWL SURVEYS 

A field survey was conducted over the period of 19 March 2012 and 23 March 2012. 

A targeted survey for threatened owls was conducted during the field survey as described in 

Section 5.3.1.3 of Council’s Flora and Fauna assessment guidelines. The survey period falls 

“late February to mid May”, the period Mr John Young describes as the most effective time to 

identify owl species. Owl survey sites were high vantage points and observers were present on 

site at appropriate times, i.e. dark times before and up to dawn and dusk.  

After consultation with Ms R Economos-Shaw, it was decided that a five-night survey effort be 

implemented to meet Council’s guidelines requirements and that this could be shortened if pre-

dawn surveys were implemented. Figure 1 indicates the owl survey sites. Table 1 indicates 

the date and either the pre-dawn or dusk survey session implemented at each owl survey site.  

Two field observers were present during the survey Mr Keith Kendall and Mr Russell Jago 

whose qualifications and experience are provided in the 2011 Assessment (Kendall & Kendall, 

2011). On the first evening on 19 March 2012, the two observers were located at owl survey 

site 4 (Figure 1), at subsequent survey sessions one observer was present at an owl survey 

site. 

The owl survey sites met the descriptions provided in Council’s Guidelines. Owl sites were 

chosen for a number of reasons including being located:  

  in areas to be cleared eg owl survey sites 4, 8 & 9; 

  near the previous recording of the Barking Owl i.e. owl survey site 2; 

 near identified hollow-bearing trees assessed as being suitable for use by owls 

during the concurrent hollow-bearing tree survey i.e. owl survey site 1; and 

 closer to the position of a Sooty Owl call recorded on the evening of Wednesday 

21 March 2012 (off site)  i.e. owl survey sites 3, 5 & 6. 
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Pre-dawn survey sessions started at 0530-0545hrs and continued until after sunrise at 

0700hrs. Dusk survey sessions started at 1830hrs and continued until 1930hrs and were 

followed by a Nocturnal Call Playback (NCPB) Session, when the calls of the Powerful, 

Masked, Barking and Sooty Owls were broadcast through a megaphone. During some 

playback session the calls of the Squirrel Glider and Koala were also broadcast. Table 1 

provides information pertaining to survey details at each owl survey site. 

 Table 1 – Owl Survey Sites 

Owl Survey Site (Fig 1) Observer/s Date am/pm NCPB species played 

4 KK & RJ 19/03/2012 pm PO, BO, MO, SO, K & SqG 

4 RJ 20/03/2012 am   

8 KK 20/03/2012 am   

2 KK 20/03/2012 pm PO, BO, MO & SO. 

9 RJ 20/03/2012 pm PO, BO, MO, SO & SqG. 

2 KK 21/03/2012 am   

9 RJ 21/03/2012 am   

1 KK 21/03/2012 pm PO, BO, MO & SO. 

9 RJ 21/03/2012 pm PO, BO, MO, SO & SqG. 

3 KK 22/03/2012 am   

6 RJ 22/03/2012 am   

3 KK 22/03/2012 pm PO, BO, MO & SO. 

5 RJ 22/03/2012 pm PO, BO, MO, SO, K & SqG. 

KK = Keith Kendall, RJ = Russell Jago 

PO = Powerful Owl, BO = Barking Owl, MO = Masked Owl, SO = Sooty Owl, 

K = Koala and SqG = Squirrel Glider 

Weather conditions were considered suitable for surveys targeting owls. Bureau of 

Meteorology data for the Nobbys Head Australian weather station is attached as Appendix 1.  

2.2  HOLLOW-BEARING TREE SURVEY 

During the field survey (19 March to 23 March 2012), the majority of the Study Area was 

searched for hollow-bearing trees. The locations of the trees were recorded with a Garmin 

GPS (map 62s). The tree species was noted and apparent hollows were counted in the 

following size classes: 

 Small - less than 5cm; 

 Medium - 5cm to 10cm; 

 Large - greater than 10cm. 

When necessary, hollows were observed by using binoculars. 

It was also noted whether the tree contained hollows suitable for use by owls; criteria for this 

assessment included location of hollow within tree, suitability and size of hollow cavity and 

presence of protruding “lip” on bottom edge of hollow entrance. 
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During the survey period, it was not possible to survey the entire Study Area although it is 

considered that the majority of the Study Area was searched for hollow-bearing trees. Priority 

search areas included: 

 Northern extension area; 

 Southern extension area; 

 Transmission Line area; and 

 Areas adjoining those listed above. 

Areas not searched were located on the eastern edge of the Study Area in areas of habitat to 

be retained. 

2.3 OTHER SURVEY METHODS 

2.3.1 Spotlighting 

As the coal haul road was not in use during the survey period, vehicle spotlighting was 

conducted on two evenings (20/03/2012 and 22/03/2012). The location of the vehicle spotlight 

transect is indicated on Figure 1. Spotlighting was also conducted at the end of every NCPB 

session at each owl survey site. 

2.3.2 Squirrel Glider Call Playback 

Additional Squirrel Glider playbacks were conducted by broadcasting the call of a Squirrel 

Glider through a megaphone on two evenings (20/03/2012 and 22/03/2012) at the location 

indicated on Figure 1. 

2.3.3 Searching for Koala Scats 

No systematic survey was conducted to search for Koala scats during the field survey, 

however whilst searching for hollow-bearing trees there was the opportunity to look for Koala 

scats. 

2.3.4 Opportunistic Observations 

While on the Study Area during the field survey opportunistic records were made of significant 

non-target species. 

3. R E S U LT S  

3.1 OWL SURVEYS 

Six predawn survey sessions were conducted on three separate mornings in accordance with 

Council’s Guidelines.  No owls were recorded during these survey sessions. 
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Seven evening survey sessions were conducted on four separate nights in accordance with 

Council’s Guidelines. On 21/03/2012, a distant “bomb whistle” call of a Sooty Owl was heard to 

the northwest of the Study Area at dusk prior to the NCPB session, the call was too distant to 

be coming from within the Study Area. The bird did not respond to the NCPB sessions 

conducted shortly thereafter. Locations of subsequent owl survey sites were adjusted in order 

to better determine the location of the bird, however no further calls were heard. 

 

 Figure 1 – Survey Methods 
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3.2  HOLLOW-BEARING TREE SURVEYS 

Appendix 2 provides information compiled during the hollow-bearing tree survey. The 

information includes the MGA location of the tree, the tree species, the number of apparent 

small hollows, medium hollows and large hollows and whether the tree is considered to contain 

hollows suitable for use by threatened owl species. The size classes of apparent hollows 

being: 

 small - less than 5cm; 

 medium - 5cm to 10cm; and 

 large - greater than 10cm. 

It was noted after binocular observation that a number of hollows especially the small hollows 

were not actually hollow but still contained wood often darkened by fire, these hollows were not 

included in the count. When it could not be determined whether or not an observed hollow was 

actually hollow or not the hollow was included in the count. It is considered that a proportion of 

the small hollows counted and a lesser proportion of the medium hollows counted are actually 

not hollows as they may also contain dead darkened wood. 

Figure 2 indicates the locations of mapped hollow-bearing trees. Figure 2 distinguishes trees 

that contain: 

 hollows considered suitable for use by threatened owl species, these trees may 

contain other small, medium or large hollows; 

 large hollows not considered suitable for use by threatened owl species, these 

trees may contain other small, medium; 

 medium size hollows and no large hollows, these tree may contain small 

hollows; and 

 only small hollows. 

3.3  OTHER SURVEY METHODS 

3.3.1 Spotlighting 

Spotlighting provided observation of the threatened Grey-headed Flying-fox and a number of 

other non-target species. 

3.3.2 Squirrel Glider Call Playback 

Squirrel Glider Call Playback did not reveal the presence of Squirrel Gliders within the Study 

Area. 

3.3.3 Searching for Koala Scats 

Opportunistic searching for Koala scats did not reveal the presence of Koalas within the Study 

Area. 
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3.3.4 Opportunistic Observations 

Opportunistic observations included recordings of threatened Grey-headed Flying-foxes and 

Little Lorikeets, the locations of which are indicated on Figure 3. Other species were also 

observed and recorded data of these records will be submitted to the OEH wildlife atlas. Of 

interest a bird of prey nest was observed at the location indicated on Figure 3, threatened 

birds of prey that may occur in the area include the Little Eagle. 

 

 Figure 2 – Location of Hollow-bearing Trees  
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 Figure 3 – Location of Threatened Fauna Species Recorded during the Field Survey 
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4. D I S C U SSI O N  

4.1 OWL SURVEYS 

The field survey did not provide any records of threatened owl species occurring within the 

Study Area, however the survey did provide a record of the Sooty Owl outside of the Study 

Area as indicated on Figure 3. 

The Barking Owl was recorded once during previous surveys in the northeastern section of the 

Study Area, however, the recent survey did not confirm the presence of the species providing 

an indication that the species was not at the time of survey: 

 utilising the Study Area as foraging habitat; nor 

 establishing a breeding territory for the coming breeding season within the Study 

Area.  

The Sooty Owl was recorded at dusk to the northwest of the Study Area (Figure 3); a single 

“bomb whistle call” was heard at dusk indicating that the bird was leaving a roosting site. The 

OEH threatened species website states: 

 The Sooty Owl occurs in rainforest, including dry rainforest, subtropical and warm 

temperate rainforest, as well as moist eucalypt forests. Roosts by day in the 

hollow of a tall forest tree or in heavy vegetation; hunts by night for small ground 

mammals or tree-dwelling mammals such as the Common Ringtail Possum 

(Pseudocheirus peregrinus) or Sugar Glider (Petaurus breviceps). Nests in very 

large tree-hollows. 

Elks (2011) mapped two open forest/woodland vegetation associations within the Study Area 

being: 

 Spotted Gum - White Mahogany - Grey Ironbark Open Forest & Woodland; and  

 Blue Gum - White Stringybark Shrubby Open Forest 

The Blue Gum - White Stringybark Shrubby Open Forest contains a mesic understorey and is 

considered to be the better potential Sooty Owl habitat within the Study Area. The Spotted 

Gum - White Mahogany - Grey Ironbark Open Forest & Woodland is considered to be the 

lesser-preferred potential Sooty Owl habitat. 

The areas of the identified vegetation associations to be removed and retained within the 

Study Area are provided in Table 2.  It is noted from Table 2 that none of the Blue Gum-White 

Stringybark Shrubby Open Forest will be removed as part of the proposed clearing for the 

Teralba Quarry Extensions. 
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Table 2 – Vegetation Association Areas 

 Areas of vegetation communities (ha) Percentage Removal 

Vegetation Community Located 
within the 
Project Site 
(Ha) (not 
including 
Approved 
Mid Pit 
Extraction 
Area)   

Located within 
5km of the 
Study Area 
(including 
vegetation 
map within the 
Study Area - 
NOT including 
the Approved 
Mid-pit Area   

Area of 
vegetation 
to be 
removed by 
the 
Proposal 
within the 
Study Area 

% of 
Vegetation 
to be 
removed 
within the 
Study Area 
by the 
Proposal  

% of 
Vegetation 
to be 
removed 
within 5km of 
the Study 
Area by the 
Proposal  

Spotted Gum - White Mahogany - 
Grey Ironbark Open Forest & 
Woodland 

143.5 474.01 25.9 18.0% 5.5% 

Blue Gum - White Stringybark 
Shrubby Open Forest 

3.5 40.03 0 0.0% 0.0% 

Total (Vegetation Community 
No.1 & No. 2 

147 514.04 25.9 17.6% 5.0% 

 

As the Sooty Owl was recorded in the vicinity of the Study Area, it is likely to be at least 

foraging over part of the Study Area.  

A revised “7-Part” Test has been prepared for the large forest owls and is attached in 

Appendix 3.  

4.2  HOLLOW-BEARING TREES 

The recent systematic survey for hollow-bearing trees indicates that hollow-bearing trees 

containing a variety of sizes of hollows occur throughout the Study Area. Figure 2 indicates 

the mapped hollow-bearing trees within the Study Area. 

It is still considered the occurrence of hollows is relatively sparse throughout most of the Study 

Area, however the field survey did confirm that the Project will remove four trees that contain 

hollows that are considered suitable for use by threatened owl species, however the field 

survey did not indicate that owls were using these trees. 

The field survey did indicate that one section of the Study Area contains a high proportion of 

senescent trees containing a number of hollows considered suitable for use by threatened owl 

species. This section of land occurs in the southwest section of the Study Area to the west of 

the haul road, within the proposed offset area. Furthermore, as indicated on Figure 2, the 

occurrence of senescent trees containing a number of hollows considered suitable for use by 

threatened owl species extends to the south of the Study Area. 

Many of the larger hollows occur in dead trees often affected by fire, fire is also evident in a 

number hollows of various sizes. 
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4.3  OTHER THREATENED SPECIES 

As indicated above opportunistic observations included recordings of threatened Grey-headed 

Flying-foxes and Little Lorikeets, they were observed feeding on flowering eucalypts, it is 

considered there presence within the Study Area does not warrant further consideration. 

It is noted that a private submission raised concern over the potential occurrence of the 

Squirrel Glider. As described above addition survey effort was implemented during the recent 

survey targeting the Squirrel Glider i.e. spotlighting and call playback. No Squirrel Gliders were 

recorded. It is still the opinion of the author that due to their non detection during all of the field 

surveys and disturbed habitat the species is unlikely to occur within most of the Study Area, 

however the senescent forest to the southwest of the Study Area may provide suitable habitat, 

this area will not be affected by the Proposal. 

As indicated, a bird of prey nest was observed at the location indicated on Figure 3, 

threatened birds of prey that may occur in the area include the Little Eagle. A revised “7-Part” 

Test has been prepared for the Little Eagle and is attached in Appendix 3. 
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 Appendix 1 – Weather Data Newcastle  

Date 

Temps 
Rain 

Max wind gust 9:00 AM 3:00 PM 

Min Max Dir Spd Time Temp RH Cld Dir Spd Temp RH Cld Dir Spd 

°C °C mm km/h local °C % 8th km/h °C % 8th km/h 

1/03/2012 21.3 33.1 2 WNW 59 18:03 22.1 100 5 NNE 13 31.8 40 6 NNW 39 

2/03/2012 18.4 20.6 18.2 SSW 69 0:35 19.3 100   SSW 20 20.1 94 8 SSE 35 

3/03/2012 18.1 22.4 15.6 SE 43 1:28 20.1 89 8 NE 15 21.1 79   ENE 28 

4/03/2012 19.7 26.6 0.2       22.4 81   NE 15 24 83 1 ENE 26 

5/03/2012 19.7 22.8         20.6 85 8 S 26 22.5 69 3 S 28 

6/03/2012 20.2 22.2 0 S 50 14:32 21.6 67 3 SSW 30 21.3 72 5 S 37 

7/03/2012 16.3 20.1 24.8 SSW 72 8:18 17.5 89 8 SW 31 19.4 71 6 SSW 37 

8/03/2012 14.6 22.2 14.4 WNW 63 14:04 16.1 87 7 NW 28 21.5 57 7 NNW 37 

9/03/2012 15.4 27.4 11.2 WNW 41 8:45 19.5 63   NW 26 27.1 49 4 W 19 

10/03/2012 16.9 24.2 0.2 SSE 35 16:34 19.6 88 0 NNW 9 22.2 78 3 SE 24 

11/03/2012 18.7 22.7 0 NE 30 19:18 20.7 73 1 SSW 17 22.1 74 1 SE 20 

12/03/2012 20.3 24.0 0 ENE 43 13:03 21.8 84 7 NE 15 23 63 7 ENE 31 

13/03/2012 19.8 24.5 0 E 41 14:43 22.2 72 1 NE 11 23.2 74 2 E 28 

14/03/2012 18.6 24.1 0 ENE 37 15:21 21.2 81 2 NNE 7 23.7 75 7 ENE 26 

15/03/2012 19.6 25.7         22.2 82 7 NNE 9 24 81 3 E 24 

16/03/2012 19.4 26.7 0 NE 37 18:16 20.7 93 4 N 13 24.3 78 2 E 28 

17/03/2012 20.6 21.5 4.4 S 54 22:54 21 97 8 SW 11 20.2 91 7 SSW 31 

18/03/2012 19.0 21.7 4.6 SSE 61 21:29 20.3 75 7 SSW 35 20.6 81 6 SSW 35 

19/03/2012 18.9 22.6 0.8       20.5 78   SE 39 21.5 76   SSE 41 

20/03/2012 19.4 23.5 3 ESE 44 23:07 22.2 69   ESE 26 23 67   SE 17 

21/03/2012 19.6 25.0 0 ENE 33 8:16 20.8 89   ENE 22 23.3 82   ENE 20 

22/03/2012 19.3 21.4 0 SSW 57 2:22 19.3 93   WSW 20 20.6 80   SSW 20 

23/03/2012 18.9 28.1 0 NW 56 11:51 20.8 93   WNW 22 24.6 64   SE 9 
 

 Supplementary Survey Period 
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 Appendix 2 – Hollow-bearing Trees 
Page 1 of 5 

Tree No. Way Point East North Species Small Medium Large Owl  

1 126 367609 6351759 Peppermint     2 n 

2 127 367513 6351865 Dead Tree     1 n 

3 128 367274 6351751 Stringybark   2 1 n 

4 129 367401 6351705 Smooth Barked Apple     1 y 

5 131 367395 6351723 Spotted Gum     3 y 

6 132 367538 6351714 Dead Tree     1 n 

7 133 367619 6351876 Smooth Barked Apple 6       

8 142 367796 6353231 Peppermint 1       

9 143 367800 6353229 Peppermint   1     

10 144 367805 6353179 Peppermint 1 1     

11 145 367835 6353197 Peppermint   1 2 n 

12 146 367842 6353177 Large stump     1 n 

13 147 367969 6353162 Dead Tree   5     

14 148 367981 6353194 Peppermint   1     

15 149 367911 6353122 Peppermint   1 1 n 

16 150 367841 6353153 Peppermint 2 1     

17 151 367859 6353142 Peppermint 4       

18 152 367859 6353120 Peppermint     1 n 

19 153 367848 6353091 Peppermint   2     

20 154 367897 6353099 Peppermint 2 2 1 n 

21 155 367901 6353092 Peppermint 2       

22 156 367921 6353103 Peppermint 2 2 1 n 

23 157 368036 6353056 Peppermint 1 1     

24 158 368046 6352830 Peppermint   2     

25 159 368038 6352813 Grey Gum   4 2 n 

26 161 368015 6352799 Peppermint 3       

27 162 368019 6352826 Peppermint 2 1     

28 163 368016 6352879 Peppermint   1     

29 164 367993 6352952 Dead stump     1 n 

30 165 367985 6352918 Peppermint   1 1 n 

31 166 367911 6352856 Peppermint   2     

32 167 367933 6352946 Dead Tree     4 n 

33 168 367891 6352889 Spotted Gum   1     

34 169 367841 6353147 Peppermint 2 1     

35 172 368615 6353037 Peppermint   1 1 n 

36 173 368598 6353036 Peppermint   2     

37 174 368554 6352984 Stringybark 2 2     

38 175 368476 6352839 Peppermint 2       

39 176 368474 6352834 Turpentine   1     

40 177 368043 6352721 Peppermint   1     

41 178 368025 6352630 Dead Tree 1       

42 193 367781 6352050 Smooth Barked Apple   2     

43 194 367768 6352053 Smooth Barked Apple 1 1 1 n 

44 195 367764 6352052 Spotted Gum 2       

45 196 367720 6352085 Smooth Barked Apple 2 3     

46 197 367695 6352085 Spotted Gum 2       
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Appendix 2 – Hollow-bearing Trees (Cont’d) 
Page 2 of 5 

Tree No. Way Point East North Species Small Medium Large Owl  

47 198 367689 6352096 Dead Tree 5 3 2 n 

48 199 367683 6352121 Smooth Barked Apple   1 1 n 

49 200 367639 6352162 Ironbark     1 n 

50 201 367743 6352102 Ironbark 1       

51 202 367747 6352158 Spotted Gum   1 2 y 

52 203 367774 6352120 Peppermint   3     

53 204 367781 6352116 Dead Tree 3 1     

54 205 367881 6352080 Grey Gum 2       

55 206 367869 6352130 Dead Tree   1     

56 207 367881 6352110 Dead Tree 2       

57 208 367733 6351998 Dead Tree 2   1 n 

58 209 367729 6351991 Stringybark   1 2 n 

59 210 367729 6351952 Smooth Barked Apple   2 3 y 

60 211 367704 6351882 Bloodwood 1 1 1 n 

61 212 367691 6351856 Bloodwood 2 2     

62 213 367727 6351879 Stringybark 3 2 1   

63 214 367745 6351915 Stringybark 3       

64 215 367746 6351920 Bloodwood 3       

65 216 367761 6351949 Stringybark 1       

66 217 367800 6352003 Grey Gum 2       

67 218 367823 6351995 Dead Tree 3 1     

68 219 367928 6352004 Stringybark 1 2 1 n 

69 220 367900 6351949 Spotted Gum     1 y 

70 221 367861 6351864 Dead Tree     1 n 

71 222 367836 6351858 Stringybark 2       

72 223 367793 6351811 Smooth Barked Apple 1       

73 224 367775 6351786 Smooth Barked Apple 2       

74 225 367717 6351704 Smooth Barked Apple     2 n 

75 226 367716 6351702 Dead Tree 2 3     

76 227 367700 6351686 Stringybark 2       

77 228 367683 6351635 Stringybark 2 2     

78 229 367763 6351702 Bloodwood 4 3 1 n 

79 230 367774 6351724 Bloodwood 2 1 2 n 

80 231 367867 6351799 Stringybark   2 1 n 

81 232 367892 6351806 Stringybark 2 2 2 n 

82 233 367922 6351792 Dead Tree large   3 5 y 

83 234 367947 6351810 Stringybark   2     

84 235 367966 6351834 Grey Gum   2     

85 236 367971 6351848 Stringybark 1       

86 237 367980 6351899 Grey Gum   2     

87 238 367982 6351902 Stringybark 2 4 1 n 

88 239 367966 6351803 Grey Gum 2 2 1 n 

89 240 367968 6351799 Grey Gum   3     

90 242 367898 6351761 Stringybark 1 1     

91 243 367825 6351738 Dead Tree 1 4 2 n 

92 244 367825 6351736 Stringybark   2     
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Appendix 2 – Hollow-bearing Trees (Cont’d) 
Page 3 of 5 

Tree No. Way Point East North Species Small Medium Large Owl  

93 245 367764 6351672 Stringybark   1     

94 246 367764 6351672 Stringybark 1       

95 247 367751 6351630 Stringybark   2     

96 248 367746 6351634 Bloodwood   2     

97 249 367726 6351622 Stringybark     1 n 

98 250 367862 6351655 Grey Gum     1 n 

99 251 367951 6351731 Stringybark     1 n 

100 252 367963 6351745 Stringybark     1 n 

101 253 368014 6351781 Grey Gum     1   

102 254 368067 6351869 Stringybark   1     

103 255 368077 6351903 Stringybark 1   1 n 

104 257 368123 6351915 Dead Tree     2 n 

105 258 368116 6351895 Dead Tree 2 2 2 n 

106 260 368054 6351699 Dead Tree 1       

107 261 368054 6351689 Ironbark   1     

108 262 368048 6351686 Dead Tree   3     

109 263 368023 6351634 Spotted Gum 2 2 1 y 

110 264 368004 6351594 Peppermint   3     

111 265 368036 6351585 Spotted Gum   1     

112 266 368060 6351584 Spotted Gum   1     

113 267 368076 6351602 Stringybark 2 3 2 n 

114 268 368215 6351607 Stringybark   1     

115 269 368234 6351638 Grey Gum     1 n 

116 270 368283 6351646 Stringybark   1     

117 271 368300 6351664 Dead Tree large     3 n 

118 272 368347 6351836 Stringybark     1 n 

119 273 368339 6351835 Dead Tree     1 n 

120 274 367667 6352079 Smooth Barked Apple 3 2     

121 275 367632 6352117 Bloodwood   2     

122 276 367658 6352789 Dead Tree 2   1   

123 277 367757 6353084 Dead Tree     1   

124 278 367625 6351614 Dead Tree   1 4 n 

125 283 368230 6352864 Dead Tree     2 n 

126 284 368207 6352870 Dead Tree 1 3 1 n 

127 285 368204 6352889 Turpentine   2 2 y 

128 286 368200 6352896 Stringybark 3 5     

129 287 368076 6352873 Stringybark   1     

130 288 368077 6352755 Stringybark 2 5     

131 289 368090 6352742 Blue Gum 3 4 1 n 

132 290 368118 6352694 Peppermint 2 1 1 n 

133 291 368096 6352742 Dead Tree 1       

134 292 368091 6352743 Peppermint 1 5     

135 293 368075 6352754 Blue Gum 4 2     

136 294 368075 6352768 Blue Gum 2 1     

137 295 368048 6352771 Blue Gum 1 1     

138 296 368048 6352770 Peppermint 4 3     
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Appendix 2 – Hollow-bearing Trees (Cont’d) 
Page 4 of 5 

Tree No. Way Point East North Species Small Medium Large Owl  

139 297 368025 6352783 Peppermint 3 1     

140 298 368012 6352791 Peppermint 4 3     

141 299 368017 6352801 Peppermint 10 2     

142 300 368017 6352827 Peppermint 4 1     

143 301 368011 6352829 Peppermint 5 3 1 n 

144 302 368046 6352822 Peppermint     1 n 

145 303 368172 6352940 Dead Tree 2 1     

146 304 368264 6352947 Tallowwood   1 2 n 

147 305 368266 6352935 Dead Tree 2       

148 306 368295 6353013 Dead Tree 3 4 2 n 

149 307 368303 6353036 Dead Tree 2 4 2 n 

150 308 368328 6353040 Dead Tree 2 3 1 n 

151 309 368345 6353044 Stringybark 3 3     

152 310 368373 6353043 Dead Tree   2 12 y  

153 311 368516 6353080 Dead Tree 3 3 4 n 

154 312 368517 6353080 Spotted Gum 2 1 2 n 

155 313 368468 6353082 Dead Tree   3 3 n 

156 314 368467 6353082 Spotted Gum 2 2     

157 315 368462 6353084 Dead Tree 3 4 6 n 

158 316 368456 6353090 Dead Tree     1 n 

159 317 368458 6353103 Spotted Gum 3 3 1 n 

160 318 368443 6353127 Spotted Gum 2 3 2 n 

161 319 368402 6353138 Spotted Gum 2 2 5 y 

162 320 368513 6353100 Stringybark 1 1     

163 321 368515 6353084 Spotted Gum 2 2 3 n 

164 323 368203 6352115 Stringybark 2 1     

165 324 368253 6352015 Dead Tree   1 1 n 

166 326 368294 6351884 Dead Tree 2       

167 327 368322 6351844 Stringybark   1 3 n 

168 328 368313 6351830 Stringybark 2 4     

169 329 368411 6351695 Spotted Gum 1 3 3 y 

170 330 368416 6351686 Dead Tree 1   3 y 

171 331 368496 6351505 Spotted Gum   2 2 n 

172 332 368566 6351537 Grey Gum 5 2     

173 333 368571 6351548 Spotted Gum     2 n 

174 334 368603 6351559 Spotted Gum   3 3 n 

175 335 368608 6351563 Grey Gum   2 1 n 

176 336 368609 6351562 Grey Gum 3 4     

177 337 368575 6351660 Dead Tree   3 4 n 

178 338 367459 6352284 Dead Tree   1     

179 339 367426 6352267 Smooth Barked Apple     1 n 

180 340 367422 6352263 Dead Tree 1       

181 341 367395 6352252 Dead Tree 2 2 1 n 

182 342 367377 6352220 Spotted Gum 4 3     

183 343 367403 6352184 Stringybark   1     

184 344 367416 6352118 Stringybark     2 n 
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Appendix 2 – Hollow-bearing Trees (Cont’d) 
Page 5 of 5 

Tree No. Way Point East North Species Small Medium Large Owl  

185 345 367605 6351916 Stringybark   1     

186 346 367616 6351874 Smooth Barked Apple 1 2 2 n 

187 347 367630 6351835 Dead Tree     1 n 

188 348 367512 6351833 Smooth Barked Apple 2 3 1 n 

189 349 367491 6351828 Smooth Barked Apple   3 3 y 

190 350 367467 6351808 Smooth Barked Apple   2 4 y 

191 351 367445 6351802 Dead Tree   3 5 y 

192 352 367434 6351801 Dead Tree     2 n 

193 353 367435 6351783 Dead Tree   3 5 n 

194 354 367408 6351809 Dead Tree   3 6 y 

195 355 367374 6351779 Ironbark 7 3     

196 356 367284 6351737 Dead Tree   2     

197 357 367425 6351622 Smooth Barked Apple   1 1 y 

198 358 367389 6351605 Smooth Barked Apple   2 3 y 

199 359 367383 6351584 Smooth Barked Apple     5 y 

200 360 367380 6351589 Smooth Barked Apple     1 n 

201 361 367375 6351600 Smooth Barked Apple   4 5 n 

202 362 367343 6351635 Grey Gum     2 n 

203 363 367307 6351653 Grey Gum     6 y 

204 364 367348 6351535 Grey Gum   2 3 n 

205 365 367369 6351530 Dead Tree   1 2 y 

206 366 367426 6351493 Smooth Barked Apple     4 y 

207  368736 6352984 Stringybark   1     

208  368756 6352984 Blue Gum     1 y 

209  368309 6553269 Grey Gum   2     
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 Appendix 3 – Seven-Part Tests 

4. Large Forest Owls - Seven-Part Test  

Barking Owl (Ninox connivens)  

Powerful Owl (Ninox strenua) 

Masked Owl (Tyto novaehollandiae) 

Sooty Owl (Tyto tenebricosa) 

a) in the case of a threatened species, whether the action proposed is likely to have an 

adverse effect on the life cycle of the species such that a viable local population of 

the species is likely to be placed at risk of extinction. 

Of the above listed owl species the Barking Owl was recorded on the Study Area during the 

Kendall 2008 field survey and the Sooty Owl was recorded near the Study Area during the 

recent 2011 field survey.   

The OEH threatened species website search indicates that all the above listed owl species are 

known to occur within the Wyong subregion of the Hunter/Central Rivers CMA.  

All of the above listed owl species have been recorded have been recorded within 5km of the 

Study Area on the DECCW wildlife atlas (7/3/11). 

HABITAT – The following habitat descriptions were attained from the DECCW threatened 

species website individual species profiles: 

Barking Owl: This owl inhabits eucalypt woodland, open forest, swamp woodlands 

and, especially in inland areas, timber along watercourses. Denser vegetation is used 

occasionally for roosting. During the day they roost along creek lines, usually in tall 

understorey trees with dense foliage such as Acacia and Casuarina species, or the 

dense clumps of canopy leaves in large Eucalypts. This owl feeds on a variety of prey, 

with invertebrates predominant for most of the year, and birds and mammals such as 

smaller gliders, possums, rodents and rabbits becoming important during breeding. 

Barking Owls live alone or in pairs. Territories range from 30 to 200 hectares and birds 

are present all year. Three eggs are laid in nests in hollows of large, old eucalypts 

including River Red Gum (Eucalyptus camaldulensis), White Box (Eucalyptus albens), 

Red Box (Eucalyptus polyanthemos) and Blakely’s Red Gum (Eucalyptus blakelyi).   

Masked Owl: The Masked Owl lives in dry eucalypt forests and woodlands from sea 

level to 1100m. It often hunts along the edges of forests, including roadsides. The 

typical diet consists of tree-dwelling and ground mammals, especially rats. Pairs have a 

large home-range of 500 to 1000 hectares. This owl roosts and breeds in moist 

eucalypt forested gullies, using large tree hollows or sometimes caves for nesting. In 

NSW the Masked Owl extends from the coast where it is most abundant to the plains. 

Powerful Owl: The Powerful Owl inhabits a range of vegetation types, from woodland 

and open sclerophyll forest to tall open wet forest and rainforest. The Powerful Owl 

requires large tracts of forest or woodland habitat but can occur in fragmented 
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landscapes as well. The species breeds and hunts in open or closed sclerophyll forest 

or woodlands and occasionally hunts in open habitats. It roosts by day in dense 

vegetation comprising species such as Turpentine Syncarpia glomulifera, Black She-

oak Allocasuarina littoralis, Blackwood Acacia melanoxylon, Rough-barked Apple 

Angorphora floribunda, Cherry Ballart Exocarpus cupressiformis and a number of 

eucalypt species. The main prey items are medium-sized arboreal marsupials, 

particularly the Greater Glider, Common Ringtail Possum and Sugar Glider.   As most 

prey species require hollows and a shrub layer, these are important habitat 

components for the owl. Pairs of Powerful Owls are believed to have high fidelity to a 

small number of hollow-bearing nest trees and will defend a large home range of 400-

1450 ha. Powerful Owls nest in large tree hollows (at least 0.5 m deep), in large 

eucalypts (diameter at breast height of 80-240 cm) that are at least 150 years old.  The 

Powerful Owl is endemic to eastern and south-eastern Australia, mainly on the coastal 

side of the Great Dividing Range from Mackay to south-western Victoria.  

Sooty Owl: Occurs in rainforest, including dry rainforest, subtropical and warm 

temperate rainforest, as well as moist eucalypt forests. Roosts by day in the hollow of a 

tall forest tree or in heavy vegetation; hunts by night for small ground mammals or tree-

dwelling mammals such as the Common Ringtail Possum (Pseudocheirus peregrinus) 

or Sugar Glider (Petaurus breviceps). Nests in very large tree-hollows. 

All of the above listed owl species nest in tree hollows, the recent survey indicates that a 

number of hollow-bearing trees occur within the Study Area that contain hollows considered 

suitable for use by threatened owl species, four of which occur in areas to be cleared by the 

Proposal, however the field survey targeting the use of hollow-bearing trees did not indicate 

use of the trees by owl species.  It is considered the Study Area would provide suitable 

foraging habitat for the above listed owl species. 

Potential foraging habitat for the above listed large forest owls is widespread in the locality and 

in the region and as the area of habitat to be removed by the Proposal is minor compared to 

the home ranges of the above listed forest owls it is considered unlikely that the Proposal 

would have an adverse effect on the life cycle of the above listed owls to the extent that a 

viable local population of the species would be likely to be placed at risk of extinction. Although 

the recent field survey indicated that owls were not using the four trees to be removed that 

may provide suitable nesting habitat it is considered that they still could be potential owl 

nesting habitat if not for this breeding season but for future breeding season for this reason it is 

recommended that be felled outside of the breeding season described in the Lake Macquarie 

City Council Flora and fauna Survey Guidelines, the breeding season being from late February 

when the owls may commence establishing breeding territories to mid-July.  

 

b) in the case of an endangered population, whether the action proposed is likely to 

have an adverse effect on the life cycle of the species that constitutes the 

endangered population such that a viable local population of the species is likely to 

be placed at risk of extinction. 

Endangered populations as listed on Part 2 of Schedule 1 of the TSC Act do not occur in the 

Study Area or locality. 
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c) in the case of an endangered ecological community or critically endangered 

ecological community, whether the action proposed:  

(i)  is likely to have an adverse effect on the extent of the ecological 
community such that its local occurrence is likely to be placed at risk of 
extinction, or 
(ii) is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at risk 
of extinction. 
 

As all endangered ecological communities are primarily described on vegetation 

characteristics this factor is not considered in this fauna assessment. 

d) in relation to the habitat of a threatened species, population or ecological 

community: 

(i) the extent to which habitat is likely to be removed or modified as a 
result of the action proposed, and  

Two vegetation associations have been identified within the Study Area both of these would 

provide potential habitat for the Powerful and Masked Owl and known habitat for the Barking 

Owl. The Blue Gum - White Stringybark Shrubby Open Forest would provide potential habitat 

for the Sooty Owl. These owl species are capable of flight and there home ranges area would 

be far greater than the area of the Study Area i.e. the potentially occurring local population of 

these birds would extend beyond the Study Area. 

 Areas of vegetation communities (ha) Percentage Removal 

Vegetation Community Located within 
the Project 
Site (Ha) (not 
including 
Approved Mid 
Pit Extraction 
Area)   

Located within 
5km of the Study 
Area (including 
vegetation map 
within the Study 
Area - NOT 
including the 
Approved Mid-pit 
Area   

Area of 
vegetation 
to be 
removed 
by the 
Proposal 
within the 
Study 
Area 

% of 
Vegetation 
to be 
removed 
within the 
Study 
Area by 
the 
Proposal  

% of 
Vegetation 
to be 
removed 
within 5km 
of the 
Study Area 
by the 
Proposal  

Spotted Gum - White Mahogany - 
Grey Ironbark Open Forest & 
Woodland 

143.5 474.01 25.9 18.0% 5.5% 

Blue Gum - White Stringybark 
Shrubby Open Forest 

3.5 40.03 0 0.0% 0.0% 

Total (Vegetation Community No.1 
& No. 2 

147 514.04 25.9 17.6% 5.0% 

 

The above table indicates that 17.6% of the potential habitat for the Powerful and Masked Owl 

and 17.6% of the habitat for the Barking Owl that occurs within the Study Area will be removed 

and that no preferred habitat for the Sooty Owl will be removed within the Study Area. The 

table also indicates that 5% of the two vegetation associations that occur within the Study 

Area, within 5km of the Study Area will be remove, however as these owls would also use 

other vegetations associations that occur within 5km of the Study Area the percentage of 

potential habitat to be removed within 5km of the Study Area would be far less than 5%, and in 

the case of the Sooty Owl preferred habitat will remain at 0%. The recent recording of the 
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Sooty Owl near the Study Area indicates that it may be foraging within the Spotted Gum - 

White Mahogany - Grey Ironbark Open Forest & Woodland on the Study Area although this 

vegetation type is not recognized as preferred habitat if the Sooty Owl were foraging within this 

vegetation type habitat removal would be as that described for the other owl species. 

(ii) whether an area of habitat is likely to become fragmented or isolated 
from other areas of habitat as a result of the proposed action, and 

The proposed layout of proposed action will maintain connectivity within the Study Area; 

habitat will not become fragmented or isolated from other areas of habitat. 

(iii) the importance of the habitat to be removed, modified, fragmented or isolated 
to the long-term survival of the species, population or 
ecological community in the locality 

The area of the habitat or potential habitat for the above listed species affected within the 

Study Area and within 5km of the Study Area (locality) is described in (i) above. The quality of 

habitat within the locality is expected to be very similar to the quality of habitat within the Study 

Area as the areas are likely to have had a similar disturbance history including impacts from 

forestry, mining and agriculture as supported by observation of habitat to the west and east of 

the Study Area.  

The current ecological integrity of the habitat to be affected in the study area is similar to the 

ecological integrity of habitat within the locality in terms of land tenure and security of the 

habitat. Habitat to be retained within the Study Area is similar to habitat to be removed in the 

Study Area and this habitat to be retained will have increased security as it is proposed to 

manage this area as a biodiversity offset area.  

The Study Area contains a limited number of hollow-bearing trees, which may be removed by 

the Proposal, ameliorative measures are recommended to mitigate against this impact. 

e) whether the action proposed is likely to have an adverse effect on critical habitat 

(either directly or indirectly), 

Critical habitat as listed in the Register of Critical Habitat kept by the Director General of OEH 

does not occur in the Study Area. 

f) whether the action proposed is consistent with the objectives or actions of a 

recovery plan or threat abatement plan, 

A draft recovery plan exists for the Barking Owl, a draft recovery plan also exists for the other 

large forest owls; the plans do not provide specific objectives or recovery actions in relation to 

mines or quarries, however they both provide examples of conservation protocols have been 

applied on various projects, which include:  

 protection of large hollow trees; 

 pre-clearing surveys; and 

 erection of artificial hollows in adjoining forest. 
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However it is considered that the hollow-bearing trees that occur within the Study Area do not 

contain hollows suitable for owls. Nevertheless pre-clearing surveys are recommended in the 

ameliorative measures recommended in this report. 

No relevant threat abatement plan has been prepared for recognised threats to the Masked 

Owl or Barking Owl. In regard to the Powerful Owl predation by foxes on fledglings is 

recognised as a threatening process and a threat abatement plan has been prepared for 

control of foxes. The threat abatement plan primarily prescribes control measures; the plan 

does not contain relevant information in relation to the Proposal. Furthermore it is considered 

that the proposal will not further increase the potential impact of predation by the fox on native 

species. 

 

The DECCW threatened species profiles for the above listed owl species identify a number of 

priority actions, none of which have specific relevance to this Project. No priority actions have 

been identified for the Little Lorikeet. 

g) whether the action proposed constitutes or is part of a key threatening process or is 

likely to result in the operation of, or increase the impact of, a key threatening 

process. 

The current list (4/4/2011) list of key threatening processes available via the OEH threatened 

species website is attached as Appendix 7 in the 2011 Fauna Assessment. 

Two of the key threatening processes listed on Schedule 3 of the TSC Act: 

 the clearing of native vegetation; and 

 loss of hollow-bearing trees 

are considered relevant to the large forest owls in relation to the Proposal. It is the NSW OEH 

responsibility to prepare threat abatement plans for listed key threatening processes, to date 

threat abatement plans have not been prepared for either of the above key threatening 

processes. 

Birds of Prey - Diurnal Raptors - Seven-Part Test 

Little Eagle (Hieraaetus morphnoides) 

a) in the case of a threatened species, whether the action proposed is likely to have an 

adverse effect on the life cycle of the species such that a viable local population of 

the species is likely to be placed at risk of extinction. 

The Little Eagle was not recorded within the Study Area during the field surveys, however a 

large stick nest in a tree was observed at the site indicated on Figure 3 during the recent field 

survey, this tree will be removed by the Proposal and as a precaution should be considered 

possibly a Little Eagle nest. 

The DECCW threatened species website search indicates that the Little Eagle is known to 

occur within the Wyong subregion of the Hunter/Central Rivers CMA. 
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There is one record of the Little Eagle, dated 6/03/1996, occurring within 5km of the Study 

Area, on the DECCW Wildlife atlas (7/3/11).  

The species profile for the Little Eagle describes the habitat of the Little Eagle as: 

 Open eucalypt forest, woodland or open woodland. Nests in tall living trees within a 

remnant patch, where pairs build a large stick nest in winter. 

As a high order predator, capable of extended flight the Little Eagle can range over large 

areas. They breed singly in large territories (Marchant & Higgins 1993). 

Greg Elks (pers comm.) observed a large stick nest in the Blue Gum - White Stringybark 

Shrubby Open Forest located in the north-east section of the Study Area and not within the 

area of habitat to be removed by the Proposal. It is considered that this nest is most likely that 

of a pair of White-bellied Sea-eagles, which also build large stick, nests were observed in the 

vicinity of the nest during the 2010 field surveys it is suspected that the nest is a White-bellied 

Sea-eagle nest.  

Potential habitat for the Little Eagle is widespread locally and in the region. Provided that as a 

precaution the tree containing the nest indicated on Figure 3 is removed outside of the 

breeding season of July- December (Marchant, S. & Higgins, P.J.(Eds) 1993) to avoid possibly 

impacting the breeding of the Little Eagle. Then it is considered the small size of the habitat to 

be removed by the Proposal compared to the home range of the species it is considered 

unlikely that the Proposal would have an adverse effect on the life cycle of the Little Eagle to 

the extent that a potentially occurring viable local population of the species would be likely to 

be placed at risk of extinction, especially as the NSW Scientific Committee (2010) states that 

the species occurs as a single population throughout NSW. 

b) in the case of an endangered population, whether the action proposed is likely to 

have an adverse effect on the life cycle of the species that constitutes the 

endangered population such that a viable local population of the species is likely to 

be placed at risk of extinction. 

Endangered populations as listed on Part 2 of Schedule 1 of the TSC Act do not occur in the 

Study Area or locality.  

 

c) in the case of an endangered ecological community or critically endangered 

ecological community, whether the action proposed:  

(i)  is likely to have an adverse effect on the extent of the ecological 
community such that its local occurrence is likely to be placed at risk of 
extinction, or 
(ii) is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at risk 
of extinction. 

As all endangered ecological communities are primarily described on vegetation 

characteristics this factor is not considered in this fauna assessment.  
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d) in relation to the habitat of a threatened species, population or ecological 

community: 

(i) the extent to which habitat is likely to be removed or modified as a 
result of the action proposed, and  

 

Two vegetation associations have been identified within the Study Area both of these would 

provide potential habitat for the Little Eagle. The Little Eagle is a species capable of extended 

flight and its home ranges area would be far greater than the area of the Study Area i.e. the 

potentially occurring local population of the Little Eagle would extend beyond the Study Area. 

(The NSW Scientific Committee (2010) has defined the local population of the Little Eagle as 

the population that occurs throughout NSW.) 

 

 Areas of vegetation communities (ha) Percentage Removal 

Vegetation Community 

Located within 
the Project 
Site (Ha) (not 
including 
Approved Mid 
Pit Extraction 
Area)   

Located within 
5km of the Study 
Area (including 
vegetation map 
within the Study 
Area - NOT 
including the 
Approved Mid-pit 
Area   

Area of 
vegetation 
to be 
removed 
by the 
Proposal 
within the 
Study 
Area 

% of 
Vegetation 
to be 
removed 
within the 
Study 
Area by 
the 
Proposal  

% of 
Vegetation 
to be 
removed 
within 5km 
of the 
Study Area 
by the 
Proposal  

Spotted Gum - White Mahogany - 
Grey Ironbark Open Forest & 
Woodland 

143.5 474.01 25.9 18.0% 5.5% 

Blue Gum - White Stringybark 
Shrubby Open Forest 

3.5 40.03 0 0.0% 0.0% 

Total (Vegetation Community No.1 
& No. 2 

147 514.04 25.9 17.6% 5.0% 

 

The above table indicates that 17.6% of the potential habitat of the Little Eagle that occurs 

within the Study Area will be removed. The table also indicates that 5% of the two vegetation 

associations that occur within the Study Area, within 5km of the Study Area will be removed, 

however as the Little Eagle would also use other vegetations associations that occur within 

5km of the Study Area the percentage of potential habitat to be removed within 5km of the 

Study Area would be far less than 5%.  

 
(ii) whether an area of habitat is likely to become fragmented or isolated 

from other areas of habitat as a result of the proposed action, and 

The proposed layout of proposed action will maintain connectivity within the Study Area; 

habitat will not become fragmented or isolated from other areas of habitat.   

 
(iii) the importance of the habitat to be removed, modified, fragmented or 

isolated to the long-term survival of the species, population or 

ecological community in the locality 
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The area of the habitat or potential habitat for the above listed species affected within the 

Study Area and within 5km of the Study Area (locality) is described in (i) above. The quality of 

habitat within the locality is expected to be very similar to the quality of habitat within the Study 

Area as the areas are likely to have had a similar disturbance history including impacts from 

forestry, mining and agriculture as supported by observation of habitat to the west and east of 

the Study Area.  

The current ecological integrity of the habitat to be affected in the study area is similar to the 

ecological integrity of habitat within the locality in terms of land tenure and security of the 

habitat. Habitat to be retained within the Study Area is similar to habitat to be removed in the 

Study Area and this habitat to be retained will have increased security as it is proposed to 

manage this area as a biodiversity offset area.    

e) whether the action proposed is likely to have an adverse effect on critical habitat 

(either directly or indirectly), 

Critical habitat as listed in the Register of Critical Habitat kept by the Director General of 

DECCW does not occur in the Study Area. 

 

f) whether the action proposed is consistent with the objectives or actions of a 

recovery plan or threat abatement plan, 

No recovery plan or relevant threat abatement plan exists for the Little Eagle. 

The DECCW threatened species website species profile for the Little Eagle does not list any 

priority actions for the Little Eagle. 

 

g) whether the action proposed constitutes or is part of a key threatening process or is 

likely to result in the operation of, or increase the impact of, a key threatening 

process. 

The current list (7/3/2011) list of key threatening processes available via the DECCW 

threatened species website is attached as Appendix 7 in the 2011 Fauna Assessment. 

One of the key threatening processes listed on Schedule 3 of the TSC Act, the clearing of 

native vegetation is relevant to the Little Eagle. It is the NSW DECCW responsibility to prepare 

threat abatement plans for listed key threatening processes; to date a threat abatement plan 

has not been prepared for this key threatening processes.   

However in relation to the impact of the proposal by clearing native vegetation on a potential 

Little Eagle population it is considered the ecological integrity of the stand of vegetation within 

which the Little Eagle may occur will not be significantly impacted upon due to the small size of 

the area to be removed compared to the home range of the species (measured in thousands 

of hectares) and compared to the area of suitable habitat that occurs in the locality and region.  

In regard to the Proposal no other key threatening process on the list is relevant to the Little 

Eagle. 
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 Appendix 4 – Recommended Clearing Protocols 

 

The following mitigation measures would be implemented to minimise impacts on the 

biodiversity fauna values of the study area. These mitigation measures will form part of the site 

Biodiversity Management Plan which will be developed upon receipt of project approval and 

prior to any works commencing in the extension areas.  This plan will form part of the Metromix 

environmental management system for the Teralba Quarry. 

1. All personnel involved in the clearing and construction works are to be informed of the 
relevant ecological management measures during the site induction.  The relevance of 
marked items including clearing boundaries and subsequent requirements must be 
communicated to all contractors.    

2. Care would be taken to minimise the spread of weeds into or throughout the site or 
surrounding area by regularly carefully cleaning and maintaining equipment. 

3. Prior to the commencement of the clearing and construction works, the extent of the 
construction footprint and clearing areas would be clearly marked in the field.  No works 
are to extend beyond the construction footprint. 

4. Native vegetation would be retained to the maximum extent possible. 

5. During vegetation cleared, vegetation is to be directionally fallen into adjacent cleared 
areas to prevent damage of adjacent vegetation. 

6. After the initial vegetation clearing, self supporting fences are to be established along the 
interface of the area to be cleared and adjacent forest vegetation.  

7. Access for machinery and workers would be formally defined within the construction 
footprint.  Care must be taken at all times to avoid traversing area outside the defined 
footprint. 

8. No barbed wire would be used in any temporary fencing to reduce the risk of entanglement 
of local fauna.  

9. An ecological pre-clearing survey would be undertaken within the site by a qualified 
ecologist immediately prior to the commencement of any vegetation clearing.  The primary 
aim of this survey would be to inspect the habitats within and adjoining the clearing areas 
for any fauna (particularly threatened species), including arboreal searches for Koalas, 
terrestrial searches amongst logs and areas of dense vegetation for ground-dwelling 
species, etc; to minimise the risk of direct mortality or injury during vegetation clearing.  
Any small ground dwelling fauna would be captured by the ecologist and appropriately 
relocated into suitable habitat areas greater than 50 m from the area to be cleared.  If 
arboreal fauna are detected, a 10 m construction buffer area is to be established around 
non-threatened fauna, while a 30 m construction buffer area is to be established around 
significant fauna (e.g. Koalas) until the specimen voluntarily moves on.  If significant non-
mobile fauna or significant habitat features are identified (e.g. raptor nest), the OEH should 
be contacted immediately and appropriate measures would be discussed and implemented 
prior to commencement of any significant clearing works. 

10. Removal of the tree containing the bird of prey nest marked on Figure 3 should occur 
outside of the breeding season of the Little eagle which occurs between July and 
December (Marchant, S. & Higgins, P.J.(Eds) 1993) 

11. The four identified hollow-bearing trees to be removed that are considered to contain 
hollows suitable for use by threatened owl species should be removed not within the 
breeding season being from late February when the owls may commence establishing 
breeding territories to mid-July   
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12. Hollow-bearing trees: 

 Hollow-bearing trees should be clearly marked prior to removal 

 Following completion of the inspection immediately prior to clearing, non-hollow-

bearing trees are to be removed first.  Hollow-bearing trees may be removed no 

less than 24 hours after the removal of adjacent non-hollow-bearing trees.  The 

aim of this recommendation is to make the hollow-bearing trees less desirable for 

hollow-obligated fauna. 

 The hollow-bearing trees must be subject to a den watch the night immediately 

prior to removal.  The aim of this recommendation is to identify any 

roosting/denning/nesting fauna likely to be utilising the subject hollows at the time 

of removal and if further actions to minimise disturbance is required. 

 Hollow-bearing trees may only be removed when a suitably qualifed ecologist is 

present.  They are to be cleared using the following procedures where possible 

and in accordance with Occupational Heath and Safety requirements: 

 The subject hollow-bearing tree would be gently “bumped ” three times over a 

minium 5 minute period (minimum 1 minute pause between bumps).  The aim of 

this procedure is to encourage nesting/denning/roosting hollow dependant fauna 

to disperse.  If fauna are identified this would continue until a minimum 5 minute 

period where no fauna are detected evacuating the tree is experiened. 

 At least 1 minute after the final bump, the subject tree may be felled.  The tree 

would be felled slowly (e.g. using an excavator to dig around the roots rather than 

gently push the tree over). 

 Felling of any of the subject hollow-bearing tree would preferably occur during 

February/March to avoid the peak maturnity periods of most potential 

fornesting/denning of locally recorded threatened fauna species. 

 Once fallen the suitably qualified ecologist would inspect the hollows and capture 

and appropriately relocate any detected fauna, as well as record any detected 

fauna mortality. 

 The tree would be left at the felled site for at least 24 hours after being fallen.  

The ecologist is to advise if the trees is suitable for recycling as a hollows log.  If 

so the tree would placed within nearby vegetated areas, at least 50 m from the 

clearing footprint. If the tree is not suitable, it may be disposed of with the other 

cleared vegetation. 

 Should injured fauna be found on the site, local wildlife care groups and/or local 

veterinarians are to be contacted immediately and arrangements made for the 

immediate welfare of the animal. 

If substantive subsidence cracks are recorded within the areas to be cleared, these cracks will 

subject to a watch the day prior to habitat removal at dusk. If bats are observed emerging from 

the cracks, on the following day vegetation will be removed to as close as possible to the 

cracks without disturbing the cracks. On that evening a watch will be repeated and if bats 

emerge from the cracks, the cracks will be covered with a material to block their re-entry to the 

cracks. If no bats emerge from the cracks the cracks will be similarly covered that night. 
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INTROdUcTION
This report provides an assessment of the landscape character and visual impact (LCvIA) 
of the proposed Terlba Quarry Extensions.

ThE pROjEcT
This LCvIA relates to metromix’s plans to extend the areas of extraction at the Teralba 
Quarry, west of Lake macquarie, NSW. The quarry incorporates two existing extraction 
areas and two proposed areas. The two proposed extraction areas include the 16.5 ha 
‘southern extension’ and the 9.3 ha ‘northern extension’. 

ThE SITE
The project site is located to the west of the suburb of Teralba, NSW, beyond the western 
shores of Lake macquarie. 

LANdScApE chARAcTER
The project site is located within undulating topography with a range of landforms and 
natural bush land. Three landscape character zones have been identified within the 
study area;

• Extraction Operations
• Wooded Areas
• urban development

Overall, prior to mitigation the project is deemed to have a moderate to moderate/low 
impact on landscape character with the highest impact being present on the Wooded 
character zone.
 
vISUAL ImpAcT ASSESSmENT
23 receptors are identified, on which the visual impact of the project has been assessed.  
many of the receptor’s views of the project are obscured by vegetation, built form and 
topography. Some elevated and lake front receptors have a more direct and unfiltered 
view of the southern extension, leading to higher, unmitigated impact ratings. 

mITIgATION
mitigation methods recommended include the use of native species within rehabilitation 
planting and the use of species with varied heights. It is shown that successful re-vegetation 
of the remaining earth benches will reduce the visual impact on affected receptors.

ExECuTIvE SummARy
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pURpOSE Of ThE REpORT
This report has been prepared to provide an assessment of the landscape character 
and visual impact (LCvIA) of the proposed Terlba Quarry Extensions as described in the 
Project section of this report. The Environmental Assessment for the project is prepared 
in accordance with the requirements of Part 3A of the NSW Environmental Planning and 
Assessment Act 1979 (EP&A Act).

This LCvIA report analyses and evaluates the impact of both the proposed extended 
extraction operations and the new power transmission lines on the landscape character 
and visual amenity of the area in which they are located. 

This assessment is an independent report and is based on a professional analysis of the 
landscape and the project at the time of writing. The viewers (visual receptors) themselves 
have not been consulted about their perceptions; the analysis and conclusions are based 
solely on a professional assessment of the anticipated impacts. 

KEY REfERENcE dOcUmENTS
Scenic Quality Guidelines - City of Lake macquarie 
CLOUSTON Associates November 1997

Environmental Assessment - Teralba Quarry Extension
Metromix Pty Ltd Report No. 559/12

REpORT STRUcTURE 
The report is structured in four parts:

• Landscape character Assessment:
an analysis of the existing landscape that identifies landscape character zones 
according to their topography, drainage and urban form.  Includes an assessment 
of likely visual impacts based on sensitivity and magnitude criteria.

• Unmitigated visual Impact Assessment: 
identification and analysis of key viewpoints for the project.

• mitigation Recommendations:
The means by which the visual impacts identified can be precluded, reduced or offset.

• mitigated visual Impact and conclusion:
Summary of the LCvIA impacts following the adoption of the recommended mitigation 
measures.

INTROduCTION
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INTROduCTION

mEThOdOLOgY
This report has adopted the Guidelines for Landscape Character and visual Impact 
Assessment as published by the Roads and maritime Service, RmS (RTA, 2009.)

Key components of the LCvIA methodology include:

• Site analysis 
• Identification of landscape character zones and key visual receptors
• Site visit
• Landscape character analysis
• Assessment of landscape character impacts
• Assessment of visual impacts
• development of a mitigation strategy

TERmS USEd IN ThE REpORT
The following provides a brief explanation of the terms and abbreviations commonly used 
in LCvIA reports and which appear in this report:

view: The sight or prospect of some landscape or scene.

viewshed: The area that the project is visible to the human eye from a fixed vantage point.

visual Receptors: the public or community at large who would have views of the project 
site either by virtue of where they live and/or work or from transport routes, paths, lookouts 
and the like.

visual Impact: The impacts on the views from residences and other public places.  

Sensitivity: The sensitivity of a landscape character zone or view and its capacity to 
absorb change. Combined with magnitude provides a measurement of impact. 

magnitude: The scale, form and character of a development proposal. In the case of visual 
assessment, also how far the proposal is from the receptor. Combined with sensitivity 
provides a measurement of impact. 

duration: The length of time the visual receptor is exposed to the view.  

magnitude of change: magnitude of change is a quantitative assessment of the change 
in compositional elements of the view. 

Quantum of view: The openness of the view and the angle of the view to the visual 
receptor.

visual Impact Rating: visual impact rating is determined by cross referencing sensitivity 
with magnitude.

Landscape character: A distinct, recognisable and consistent pattern of elements, be 
it natural (soil, landform) and/or human (for example settlement and development) in the 
landscape that makes one landscape different from another.
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The methodology for the LCvIA is based on the Roads and maritime Service, RmS (RTA, 
2009) ‘Environmental Impact Assessment Guidance Note - Guidelines for landscape 
character and visual impact assessment’. Key components of the project methodology 
include:

• Site analysis and identification of landscape character zones -  Based on 
desk top and field analysis, the natural setting is identified and described as well 
as the human intervention and shaping of that setting, including settlements and 
the interaction between place and community.

• Assessment of landscape character impacts - The impact of the development 
and associated infrastructure on each zone is identified and assessed.  Impacts 
are based on the sensitivity of the landscape character zone to change and the 
magnitude of the development within that landscape.

• Assessment of the visibility of the project - Based on desk top and site analysis, 
the extent of the development that is visible is defined. 

• Identification of key viewpoints - Based on desktop and field analysis, a 
schedule of key viewpoints within reasonable distance (less than 10 Km) from 
the quarry extensions  is developed. The final list of receptors does not represent 
the entire number of properties likely to be visually impacted by the proposal, but 
rather gives an indication of the typical range of views that receptors will have.

• Assessment of visual impacts - The unmitigated impact of the development on 
each representative viewpoint is assessed. Impacts are based on a composite of 
the sensitivity of the view and magnitude of the development in that view, before 
any mitigation strategy has been put in place.

• development of mitigation strategy - Principles and strategies are developed 
to mitigate landscape character and visual impacts in the ongoing development 
of the design.

• Residual Impact Analysis - The visual impact on key receptors is reassessed, 
taking into account the implementation of the mitigation strategy. 

mEThOdOLOGy 
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ThE pROjEcT
This LCvIA relates to metromix’s plans to extend the areas of extraction at the Teralba 
Quarry, west of Lake macquarie, NSW.

ThE pROjEcT SITE
The project site lies to the west of the suburb of Teralba, beyond the western shores of 
Lake macquarie. The project encompasses the freehold land which incorporates the 
area of the existing Teralba Quarry extraction and processing operations, the proposed 
southern and northern extensions and a 20m wide section across Rhondda Road. The 
project site covers an area of approximately 130ha. See Figure 01.

The quarry incorporates two existing extraction areas and two proposed areas. The 
existing ‘Southern Extraction Area’ encompasses all approved extraction and processing 
operations south of Rhondda Road. The second area, referred to as the ‘existing mid Pit 
Extraction Area’ is located north of Rhondda Road. 

The two proposed extraction areas that are the subject of this LCvIA are the proposed 
‘southern extension’ and the proposed ‘northern extension’. See Figure 02.

pROpOSEd SOUThERN EXTENSION
The proposed Southern Extension covers approximately 16.5ha and is located entirely 
within Lot 2 dP 224037. This lot is currently traversed by a number of transmission line 
easements. A small area is leased to Oceanic Coal for the purposes of a private coal haul 
road between various coal facilities to the north and the Eraring Power Station to the south.

pROpOSEd NORThERN EXTENSION
The proposed Northern Extension is located entirely within Lot 1 dP 224037 and comprises 
an area covering approximately 9.3ha. The Newtech Pistol Club is located beyond the 
northwestern boundary of the proposed Northern Extension within the land leased by 
metromix.

Operational Activities
Extraction at the proposed extensions will initiate with the progressive removal of 
vegetation. The light brown materials exposed near the surface will be graded to 
light grey, typically 10m to 25m below the natural land surface. It is proposed that the 
remaining benches will be re-vegetated progressively as the extraction process occurs 
(see Appendix A and B). 

metromix’s objectives in proposing the Teralba Quarry extensions are to extract 
conglomerate material for the next 30 years and to provide for the progressive rehabilitation 
of the project site to a combination of native vegetation and land suitable for ongoing 
industrial uses once extraction has finished.

ThE PROJECT
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pROpOSEd pOwER TRANSmISSION LINES
A proportion of  the power transmission lines that traverse the project site will be relocated 
to allow access to the underlying conglomerate resource. The new transmission line will 
be located to the west of the southern extraction area at an elevation of between 80-90 
Ahd, with the poles at a height of 15.5m. The majority of the route will follow the alignment 
of the existing private coal haul road, reducing the requirement for vegetation clearing, 
although some removal will be required in certain areas for the easement corridor. due 
to the nature of the surrounding topography and retained vegetation adjacent to the 
easement corridor, the visibility of the new transmission line is expected to be very limited.

ScOpE Of REpORT
This LCvIA of the quarry extensions has been undertaken on a worst case scenario basis. 
The visual and landscape character impacts of the quarry have been assessed at the 
end of their 30 year operational life, when the largest extent of excavation would have 
occurred, without any mitigation measures in place. 

In practice, the quarry will be progressively re-vegetated during the operational phase of 
works, as shown in Appendix A and B. The effects of this rehabilitation have not formed 
part of the unmitigated visual impact assessment but are covered within the mitigation 
and mitigated Impact Assessment sections of this report.      
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Figure 02 Detail map showing existing and proposed extraction areas.

Figure 01 Location map showing Lake Macquarie and the location of the Teralba Quarry.

Legend

Teralba Quarry site boundary

ThE PROJECT
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EXISTINg LANdScApE chARAcTER
The project site is located within undulating topography with a range of landforms and 
natural bushland. The land use between the Teralba Quarry and the closest residences is 
predominantly remnant native bushland with undulating ridge and creek topography. The 
foreshore areas are charaterised by a uniform waters edge with some urban development 
and other structures. Lake macquarie is generally a strong visual component of the 
landscape.

The area around the project site lies to the east of a low north-south oriented ridge line that
forms part of the foreground to the more prominent and elevated Watagan mountains. The 
low ridge lines comprise of a number of prominent north-south ridges and less prominent 
east-west oriented ridges. 

The existing mid Pit Extraction Area and the proposed northern extension lie immediately 
to the west of a north-south oriented ridge whereas the existing Southern Extraction Area 
and the proposed southern extension are located to the west of an east-west oriented 
ridge. The project site is criss-crossed by minor access roads, power transmission and 
distribution lines, as well as the large open area of cleared land comprising the existing 
Teralba Quarry and associated operations.

vEgETATION
Two forest vegetation communities have been previously identified and mapped as 
dominant within the project site, namely: Spotted Gum - White mahogany - Grey Ironbark 
Open Forest & Woodland; and Blue Gum - White Stringybark Shrubby Open Forest. 
One species of National and State conservation significance was recorded, namely 
Tetratheca juncea, listed as vulnerable under the Commonwealth Environment Protection 
and Biodiversity Conservation Act 1999 (EPBC Act) and the NSW Threatened Species 
Conservation Act 1995 (TSC Act). 

It is proposed that 118ha of native vegetation on the property would be legally protected 
in perpetuity and managed as a biodiversity offset for the clearing of 28.7ha of native 
vegetation for the proposed quarry extensions and associated infrastructure. 

LANdSCAPE ChARACTER ANALySIS
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LANdScApE chARAcTER zONES
The landscape qualities of the site and surrounding area are further explained in the 
Landscape Character Zones section of this report, establishing a basis for determining any 
landscape impacts as a result of the project. The severity of these impacts are calculated 
using Table 01 - based on a combination of magnitude and sensitivity.

Landscape character zones are defined as having similar physical qualities. The three 
landscape character zones identified are shown in Figure 03.

LANdScApE chARAcTER ASSESSmENT
The overall impact rating of the project on any given landscape character zone is based 
on themes of magnitude and sensitivity. 

Sensitivity - the degree to which a particular landscape type can accommodate change 
arising from a development, without detrimental effects on its character. This includes 
factors such as:
• existing land use
• the pattern and scale of the landscape
• visual enclosure, openness of views and distribution of visual receptors
• the value placed on the landscape. 

magnitude - the magnitude of the effects of the development within the landscape. 
Consideration is given to existing built form in the landscape and how closely the 
development matches this in bulk, scale and form. magnitude is a study of the scale or 
degree of change to the landscape resource, the nature of the effect and its duration 
including whether it is permanent or temporary.

The overall visual Impact Rating for each identified receptor is determined by cross 
referencing sensitivity with magnitude, using Table 01. 

mAgNITUdE

SE
NS

IT
Iv

IT
Y

high high/ moderate moderate moderate/ Low Low Negligible

high High High Moderate-High Moderate-High Moderate Negligible

high/ 
moderate High Moderate-High Moderate-High Moderate Moderate Negligible

moderate Moderate-High Moderate-High Moderate Moderate Moderate-Low Negligible

moderate/ 
Low Moderate-High Moderate Moderate Moderate-Low Moderate-Low Negligible

Low Moderate Moderate Moderate-Low Moderate-Low Low Negligible

Negligible
Negligible Negligible Negligible Negligible Negligible Negligible

Table 01: Landscape Character Impact Rating as a combination of Sensitivity and Magnitude.
              Source: RTA (2009) Guideline for Landscape Character + Visual Assessment

LANdSCAPE ChARACTER ZONES
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LANdSCAPE ChARACTER ZONES

Figure 03 Landscape Character Zones 

Existing Extraction Operations

Legend

Wooded Area

urban development

Ellebana

Teralba

Boolaroo

Croudace Bay

Warners Bay

Speers Point
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LANdScApE chARAcTER zONE 1 - EXTRAcTION OpERATIONS

This zone is characterised by cleared and degraded land, open pits, spoil heaps and ponds. 
Industrial buildings are positioned through the zone as well as associated processing 
infrastructure and sparse vegetation. views are extensive within the site but limited out 
of the current zone due to screening by dense surrounding vegetation and the existing 
topography.

LANdSCAPE ChARACTER ZONES

Landscape character Elements
Element Description
Topography Cleared undulating landform
hydrology Water storage areas
Geology Exposed rock and soil
Ecology/vegetation Sparse/dotted scrub vegetation - disconnected
Land use Resource extraction
Built form Industrial buildings and processing infrastructure
Spatial Primarily open in character with interrupted views

Teralba Quarry: South Extraction Area
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Landscape character Elements
Element Description
Topography Gently undulating with some steeper slopes 
hydrology Natural gullies draining into riparian areas
Geology No obvious/exposed geological features
Ecology/vegetation Primary native woodland with some understory, cleared in some 

locations
Land use None
Built form No dwellings
Spatial Primarily enclosed in character with distant views from clearings

LANdScApE chARAcTER zONE 2 - wOOdEd AREAS

This landscape character type surrounds much of the project site and is characterised by 
dense tree canopy, intersected by occasional roads and power line easements.

Two forest vegetation are dominant within this zone:

• Spotted Gum, White mahogany, Grey Ironbark Open Forest & Woodland
• Blue Gum - White Stringybark Shrubby Open Forest.

LANdSCAPE ChARACTER ZONES
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LANdScApE chARAcTER zONE 3 - URBAN dEvELOpmENT 

LANdSCAPE ChARACTER ZONES

Landscape character Elements
Element Description
Topography mostly cleared undulating landform
hydrology Natural gullies draining into riparian areas
Geology No obvious geological features
Ecology/vegetation Sparse/dotted tree cover - disconnected
Land use Semi-urban. Residential developments and some major 

infrastructure
Built form higher density of residential properties
Spatial Primarily open in character  with distant views from higher 

elevations

This character type is found to the east of the project site, with areas of development 
concentrated along the eastern edges of Lake macquarie and spreading up the slopes 
away from the lake shore. major suburbs on the eastern edge of Lake macquarie include 
Speers Point, Warners Bay and Eleebana. 
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LANdScApE chARAcTER zONE 1 - EXTRAcTION OpERATIONS
description of Sensitivity
This is a degraded and altered landscape that has been stripped of vegetation and 
contains no residential dwellings. Overall this landscape is described as having a low 
sensitivity rating.

description of magnitude
The quarry extensions will increase the area of extraction by approximately 25.8 ha. 

• Southen Extension
The southern extension will remove 16.5ha of hillside and increase the visibility of the 
elevated sections being extracted.  Staged extraction in this area will help ultimately reduce 
the magnitude of impact on the landscape zone, although the extension will increase 
the visibility of this section of the quarry. It is determined as having a moderate/high 
magnitude in this landscape zone.
 
Landscape character Impact Rating
From Table 01, the combination of the above sensitivity rating and magnitude ratings 
results in a moderate landscape character impact, prior to the adoption of the mitigation 
measures discussed in the mitigation section of this report. 

• Northern Extension
The northern extension will see extraction increase by an area of 9.3ha. Existing extraction 
processes in this area help reduce the magnitude of impact on the landscape zone. due 
to siting within undulating topography, visibility of this section of quarry is minimised. It is 
determined as having a moderate/low magnitude in this landscape zone.

Landscape character Impact Rating
From Table 01, the combination of the above sensitivity rating and magnitude ratings results 
in a moderate/low landscape character impact, prior to the adoption of the mitigation 
measures discussed in the mitigation section of this report. 

LANdScApE chARAcTER zONE 2 - wOOdEd AREAS
description of Sensitivity
The wooded nature of this landscape zone gives an enclosed quality to the area. This 
will permit natural screening of some of the project elements, although there will be a 
requirement for permanent removal of 28.7 ha of vegetation. The presence of Tetratheca 
juncea, listed as vulnerable under the Commonwealth Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act), increases the sensitivity of this zone. 
This landscape is given a moderate/high sensitivity rating.

description of magnitude
Clearing will have a lasting impact on the landscape quality of this area giving it a moderate 
magnitude rating.

LANdSCAPE ChARACTER ImPACTS 
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LANdSCAPE ChARACTER ImPACTS

Landscape character Impact Rating
From Table 01, the combination of the above sensitivity rating and magnitude ratings results 
in a moderate/high landscape character impact, prior to the adoption of the mitigation 
measures discussed in the mitigation section of this report.

LANdScApE chARAcTER zONE 3 - URBAN dEvELOpmENT
description of Sensitivity
This landscape zone has a relatively high level of development with light infrastructure, 
public open space and numerous residential dwellings. The southern quarry extension will 
be visible from some areas of this landscape zone, with the level of impact depending on 
distance, elevation and screening. Overall, this zone is described as having a moderate 
sensitivity to change. 

description of magnitude

• Southen Extension 
The southern quarry extension will have a noticeable effect on the nearby landscape, 
altering the existing landform and removing vegetation. It is determined as having a 
moderate magnitude in this landscape zone.

Landscape character Impact Rating
From Table 01, the combination of the above sensitivity rating and magnitude ratings 
results in a moderate landscape character impact, prior to the adoption of the mitigation 
measures discussed in the mitigation section of this report. 

• Northern Extension
The northern quarry extension will have a lesser visibility from this landscape zone and 
is determined as having a low magnitude in this landscape zone.

Landscape character Impact Rating
From Table 01, the combination of the above sensitivity rating and magnitude ratings results 
in a moderate/low landscape character impact, prior to the adoption of the mitigation 
measures discussed in the mitigation section of this report. 

proposed power transmission lines
due to the limited nature of vegetation clearing associated with the power lines and its 
routing alongside existing infrastructure, the proposed transmission line is expected to 
have a  negligible effect on landscape character within the three character zones.   
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SUmmARY Of LANdScApE chARAcTER ImpAcTS
The landscape character surrounding Teralba Quarry is typical of the region with gently 
undulating wooded slopes broken by large areas of residential development and patches of 
parkland. The impact of the project on landscape character varies over the three character 
zones, depending on the landscape’s sensitivity and the magnitude of the project within 
the landscape - see table 02A. 

The southern extension is shown to have a greater magnitude of impact than the northern 
extension on two character zones - Extraction Operations and urban development. This is 
due to the greater area of the extension and its more exposed aspect, increasing visibility.

Overall the project can be said to have a moderate impact on landscape character, prior to 
the adoption of the mitigation measures discussed in the mitigation section of this report. 
The quarry is sited at over 3 km distance from the majority of residential development on 
the eastern edge of Lake macquarie, with topography and existing vegetation helping to 
screen views towards the extension areas. The southern and northern extensions have 
the most significant impact on the Wooded landscape zone (moderate/high) due to the 
sensitive nature of the vegetation and the requirement for permanent removal. 

Throughout the remaining life of the quarry, the extraction areas will be progressively 
rehabilitated, and the impact on landscape character is expected to reduce as vegetation 
grows over the exposed ground. Re-vegetation and enhancement of the existing canopy 
with complimentary native species will assist in replacing lost areas of woodland. This 
will consequently reduce the magnitude of effects on the nearby urban development. The 
expected residual impact on landscape character is indicated in table 02B.  

Table 02A Summary Landscape Character Impact Rating Table 
for southern and northern extensions

Extraction  
Operations

Wooded 
Areas

urban 
development

Sensitivity Low moderate/
high

moderate

magnitude moderate/
high

moderate moderate

Overall Rating moderate moderate/
high

moderate

Extraction  
Operations

Wooded 
Areas

urban 
development

Sensitivity Low moderate/
high

moderate

magnitude moderate/
Low

moderate Low

Overall Rating moderate/
Low

moderate/
high

m o d e r a t e /
Low

Northern Extension

Southern Extension

LANdSCAPE ChARACTER SummARy

Table 02B Summary Landscape Character Impact Rating 
Table for residual impacts southern and northern extensions

Extraction  
Operations

Wooded 
Areas

urban 
development

Sensitivity Low moderate/
Low

moderate

magnitude moderate/
Low

Low Low

Overall Rating moderate/
Low

Low Low

Extraction  
Operations

Wooded 
Areas

urban 
development

Sensitivity Low moderate/
Low

moderate

magnitude moderate/
Low

Low Low

Overall Rating moderate/
Low

Low Low

Northern Extension - Residual Impact

Southern Extension - Residual Impact
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EXISTINg vISUAL ENvIRONmENT 
The project site is located in an area designated by the Lake macquarie development 
Control Plan as an area of the highest scenic quality. This is an area of important value 
to the scenic image of the area. 

The existing quarry operations are well screened from Rhondda Road and all other publicly 
accessible local and longer distance vantage points principally due to the surrounding 
vegetation and topography. Only glimpses of the operations south of Rhondda Road 
between the thick vegetation are possible by motorists or pedestrians walking on the 
edge of Rhondda Road.

The southern quarry extension is anticipated to have the highest level of impact on the 
visual amenity of the Lake macquarie area due to the required removal of a section of 
an east-west ridgeline from the landscape. The areas with the highest visual impact 
will be on the eastern shores of Lake macquarie (see Figure 04), particularly foreshore 
parks such as Speers Point Park (viewpoint 7). These areas are generally in the order 
of 4km to 5km from the existing/proposed quarry extension and have little in the way of 
screening vegetation or built form blocking views. The higher elevations on the eastern 
shore of Lake macquarie are also likely to have the most extensive views towards the 
southern extension.

The northern extension is less visible due to the nature of the topography surrounding 
the extraction area. The undulating landform and ridgelines help screen views towards 
this area of the quarry from the surrounding areas.

ExISTING vISuAL ENvIRONmENT

Lake Maquarie foreshore, The Esplanade (looking west towards Teralba Quarry)
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vISuAL CATChmENT ANALySIS

Figure 04 Approximate extent of the viewshed for the Southern Extension (source: City 
of Lake Maquarie Council) 

viewshed

Legend

NB. This visual catchment analysis does not take into account the location of vegetation and built 
form which will have a screening affect on the viewshed, significantly reducing the areas that the 
southern quarry extension is visible from.
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preliminary visualisation
Prior to preparing the detailed visual receptor analysis, a desktop study was conducted 
using aerial mapping to identify typical key receptors that may be visually impacted by 
the project. A subsequent site inspection established a final list of 23  key receptor sites 
with the potential to be visually impacted by some element of the project.  The final list 
does not represent the entire number of properties likely to be visually impacted by the 
proposal, but rather gives an indication of the typical range of views that properties in  
proximity to the quarry extension will have. The receptors range from direct water frontage 
to receptors at over 8 km from the proposed development.    

Key viewpoint Analysis
Figure 06 indicates the location of the receptor sites studied in more detail in this report. 
In all cases, access to private property was not possible, so the photographic survey was 
conducted from the base of the property’s driveway or other location that could give an 
indication of the potential impacts of the project on the main dwelling. 

To increase the accuracy of the viewpoint analysis a digital camera (Sony Cyber-shot 
dSC-hx9v) with in-built GPS and compass was used and then transferred onto a digital 
map to determine an accurate distance from the project site. 

Google Earth terrain modelling was then used to locate the position of the quarry extensions 
within each viewpoint. Factors such as screening and the extent of quarry visible have 
been estimated due to the large distances involved between the receptors and project site.   

Each viewpoint has been rated with factors relating to themes of sensitivity and magnitude. 
This rating system is described in more detail in Figure 05 and Table 03.
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viewpoint number and type

Location map

view direction indicator

description of view

Rating table

Figure 05 Visual Impact Assessment rating system

Overall impact score

Photograph of view

vIEwpOINT XX - pRIvATE pROpERTY

description
Corner of Seventh and macquarie Street, Boolaroo.
 

uNmITIGATEd vISuAL ImPACT ASSESSmENT

ThEmE Southern Extension Northern Extension

distance from Teralba 
Quarry

3.39km 3.01km

Sensitivity Rating moderate/high moderate/high

magnitude Rating moderate/high Low

Overall Impact Rating moderate/high moderate
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SENSITIvITy Rating description
Receptor sensitivity Each visual receptor type has an inherent and varied 

sensitivity to change in the visual scene based on their 
personal context in which the view is being experienced. 
This will have a direct bearing on the perception of visual 
impact experienced by the receptor.

h Private Residence/Business: view from dwelling or 
garden may be experienced regularly over extended 
periods of time; residents may have chosen the location 
specifically for the view and/or develop a strong familiarity 
and association with the view and have high sensitivity 
to change. 

m/h Public Reserve Parks, Reserves, Waterways: the 
purpose of visiting and using reserves largely relates 
to an enhanced sense of wellbeing.  Receptor is 
more sensitive to both positive and negative visual 
experiences, especially where the reserve is the 
destination for leisure and relaxation.

m Public Roads: the view experienced can be important to 
the driver/passenger but is sometimes a brief experience 
and the driver is usually focused on the road.

L Public Roads – infrequently accessed
Importance of view The visual accessibility and frequency that the view is 

observed
h Frequent viewing from a key area of a private property
m moderate frequency of viewing from a private property 

or public park.
L Infrequent and inaccessible view.

Table 03 - The Visual Impact Rating System

mAGNITudE Rating description
distance The effect the development has on the view in relation 

to the distance between the development and the visual 
receptor. The distances are measured in Google Earth 
from the mid point of the current quarry to the centre of 
the receptor.

h < 3 km
m 3 - 7 km
L > 7 km

duration The length of time the visual receptor is exposed to 
the view. The duration of view affects the impact of the 
development on the viewer – the longer the exposure the 
more detailed the impression of the proposed changes 
in terms of visual impact.

h Significant part of the day – high impact (key area of a 
residential property)

m 5 minutes – several hours. moderate impact, usually from 
a road/driveway/entrance or fringe area of a property.

L 0 to 30 seconds – low impact from a road or walking past

uNmITIGATEd vISuAL ImPACT ASSESSmENT
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mAGNITudE Rating description
Quantum of view The Quantum of view relates to the openness of the 

view and the angle to the visual receptor. A development 
located in the direct line of sight has a higher impact 
than if it were located obliquely at the edge of the view. 
Whether the view of the development is filtered by 
vegetation also affects the impact, as does the nature 
of the view (panoramic, restricted etc.). A small element 
within a panoramic view has less impact than the same 
element within a restricted or narrow view. The effects 
can be categorised as;

h A direct view of the development or its presence 
(sometimes in a very narrow or highly framed view).

m A direct or slightly oblique view of the development or 
its presence in a broader view where the development 
occupies a moderate proportion of the view cone. Some 
screening may be present.

L An oblique or highly filtered view of the development.
N No view of development.

Summary of Ratings A summary rating that combines all of the ratings, 
based on a transparent professional assessment of the 
combined totals of qualitative and quantitative ratings 
and comments as outlined above:

h highly adverse.
m/h moderately to highly adverse
m moderately adverse
m/L Slightly adverse
L very limited impact
N No impact

uNmITIGATEd vISuAL ImPACT ASSESSmENT
magnitude of Change magnitude of change is a quantitative assessment of 

the change in compositional elements of the view. If 
the proposed development is largely similar in nature 
and scale to that of existing elements in the vicinity, the 
magnitude of change is low. If the development radically 
changes the nature or composition of elements in the 
view, the magnitude of change is high. distance from 
the development will accentuate or moderate the scale 
and variety of visible elements in the overall view and 
hence influence this rating. 

h Elements within the view will be greatly at odds with 
existing features in the landscape.

m Elements within the view will be at odds with existing 
features in the landscape.

L Elements and composition of the view will remain largely 
unaltered.

N Elements and composition of the view  remain  unaltered.
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Figure 06 Location of key viewpoints

viewpoint/Receptor1

Legend

Teralba Quarry boundary

uNmITIGATEd vISuAL ImPACT ASSESSmENT
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Rhondda Road

vIEwpOINT 1 - pUBLIc ROAd

Extent of southern extension visible

Northern extension behind ridgeline

description
• Receptor location at the eastern extent of Fifth Street, Boolaroo.

• An oblique view offered of the southern extension, filtered by trees upon ridgelines 
flanking the proposal.

• Northern Extension sited beyond the ridgeline.

ThEmE Southern Extension Northern Extension
distance from Teralba 
Quarry

3.39km 3.01km

Sensitivity Rating moderate/high Low

magnitude Rating moderate/high Negligible

Overall Impact Rating moderate/high Negligible

uNmITIGATEd vISuAL ImPACTS
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vIEwpOINT 2 - pRIvATE pROpERTY

Southern extension behind tree line and ridgeline

Northern extension behind ridgeline

description
• Receptor location at the corner of Seventh and macquarie Street, Boolaroo.

• Southern extension obscured by trees in the foreground and a ridgeline on the 
western edge of Lake macquarie.

• Northern Extension sited beyond the ridgeline.

ThEmE Southern Extension Northern Extension
distance from Teralba 
Quarry

2.82km 2.43km

Sensitivity Rating Low Low

magnitude Rating Negligible Negligible

Overall Impact Rating Negligible Negligible

uNmITIGATEd vISuAL ImPACTS
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vIEwpOINT 3 - pRIvATE pROpERTY

Southern end of southern extension visible

Northern extension behind ridgeline

description
• Receptor location at the corner of Council Street and Bradford Street, Speers Point.

• Southern extension views are filtered by trees fronting residential properties 
along Council Street.

• Northern Extension sited beyond the ridgeline.

ThEmE Southern Extension Northern Extension
distance from Teralba 
Quarry

3.32km 3.09km

Sensitivity Rating high Low

magnitude Rating moderate/high Negligible

Overall Impact Rating moderate/high Negligible

uNmITIGATEd vISuAL ImPACTS
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vIEwpOINT 4 - pUBLIc ROAd

Southern extension behind tree line 

Northern extension behind ridgeline

Rhondda 

description
• Receptor location at Cornish Street, Speers Point.

• Southern Extension obscured behind treeline in foreground of view.

• Northern Extension sited beyond the ridgeline.

ThEmE Southern Extension Northern Extension
distance from Teralba 
Quarry

3.38km 3.22km

Sensitivity Rating Low Low

magnitude Rating Low Negligible

Overall Impact Rating Low Negligible

uNmITIGATEd vISuAL ImPACTS
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vIEwpOINT 5 - pUBLIc ROAd

Southern extension obscured by built form

Northern extension obscured by built form and ridgeline

description
• Receptor location on Speers Street, Speers Point.

• Southern extension obscured by the built form at the western end of Speers Street.

• Northern Extension obscured by built form at the western end of Speers Street 
and sited beyond the ridgeline.

 

ThEmE Southern Extension Northern Extension
distance from Teralba 
Quarry

3.08km 3.01km

Sensitivity Rating Low Low

magnitude Rating Low Negligible

Overall Impact Rating Low Negligible

uNmITIGATEd vISuAL ImPACTS
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vIEwpOINT 6 - pUBLIc ROAd

Southern extension behind tree line and ridgeline

Northern extension behind ridgeline

uNmITIGATEd vISuAL ImPACTS

description
• Receptor location at Berkley Street, Speers Point.

• Southern Extension obscured behind treeline and built form in foreground of view.

• Northern Extension sited beyond the ridgeline.

ThEmE Southern Extension Northern Extension
distance from Teralba 
Quarry

3.32km 3.25km

Sensitivity Rating Low Low

magnitude Rating Negligible Negligible

Overall Impact Rating Negligible Negligible
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vIEwpOINT 7 - pUBLIc OpEN SpAcE

Southern extension visible

Northern extension behind ridgeline

uNmITIGATEd vISuAL ImPACTS

description
• Receptor location at Speers Point Park, Speers Point.

• An oblique view offered to the proposed southern extension between two 
descending ridgelines flanking the proposal.

• Northern extension sited beyond ridgeline.

ThEmE Southern Extension Northern Extension

distance from Teralba 
Quarry

2.59km 2.50km

Sensitivity Rating moderate/high Low

magnitude Rating moderate/high Negligible

Overall Impact Rating moderate/high Negligible
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vIEwpOINT 8 - pRIvATE pROpERTY

Southern extension obscured by trees in foreground

Northern extension behind ridgeline

description
• Receptor location at the corner of Farm Street and Elva Avenue, Speers Point.

• view of southern extension largely filtered by trees in the foreground.

• Northern extension sited beyond ridgeline.

ThEmE Southern Extension Northern Extension
distance from Teralba 
Quarry

3.71km 3.63km

Sensitivity Rating moderate/high Low

magnitude Rating moderate Negligible

Overall Impact Rating moderate/high Negligible

uNmITIGATEd vISuAL ImPACTS
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vIEwpOINT 9 - pUBLIc ROAd

Southern extension visible

Northern extension behind ridgeline

description
• Receptor location at Thompson Road, Speers Point.

• Slightly oblique views of the southern extension offered from this receptor.

• Northern extension sited beyond the ridgeline.

ThEmE Southern Extension Northern Extension
distance from Teralba 
Quarry

3.71km 3.70km

Sensitivity Rating moderate/high Low

magnitude Rating moderate/high Negligible

Overall Impact Rating moderate/high Negligible

uNmITIGATEd vISuAL ImPACTS
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vIEwpOINT 10 - pRIvATE pROpERTY

Southern extension 

Northern extension behind ridgeline

description
• Receptor location at Curramyah Close, Speers Point.

• view to the southern extension largely obscured by the ridgelines flanking the 
proposal.

• Northern extension sited beyond ridgeline.

ThEmE Southern Extension Northern Extension
distance from Teralba 
Quarry

3.62km 3.65km

Sensitivity Rating moderate/high Low

magnitude Rating moderate/high Negligible

Overall Impact Rating moderate/high Negligible

uNmITIGATEd vISuAL ImPACTS
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vIEwpOINT 11 - pUBLIc OpEN SpAcE

Site obscured by topography on the eastern 
bank of Lake macquarie

description
• Receptor location at Warners Bay Waterfront, The Esplanade.

• Southern and northern extensions obscured by topography of a ridgeline spur on 
the eastern side of Lake macquarie at Speers Point.

ThEmE Southern Extension Northern Extension
distance from Teralba 
Quarry

4.86km 4.90km

Sensitivity Rating Low Low

magnitude Rating Negligible Negligible

Overall Impact Rating Negligible Negligible

uNmITIGATEd vISuAL ImPACTS
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vIEwpOINT 12 - pUBLIc ROAd

Site obscured by built form and  topography on 
the eastern side of Lake macquarie

description
• Receptor location at the corner of yorston Street and Pring Street.

• Southern and northern extensions obscured by built form in the foreground and 
topography on the eastern side of Lake macquarie.

ThEmE Southern Extension Northern Extension
distance from Teralba 
Quarry

5.63km 5.60km

Sensitivity Rating Low Low

magnitude Rating Negligible Negligible

Overall Impact Rating Negligible Negligible

uNmITIGATEd vISuAL ImPACTS
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vIEwpOINT 13 - pUBLIc ROAd

Site obscured by topography on the eastern 
bank of Lake macquarie

description
• Receptor location at the corner of East harrison Street, Warners Bay.

• Southern and northern extensions obscured by topography on the eastern side 
of Lake macquarie.

ThEmE Southern Extension Northern Extension
distance from Teralba 
Quarry

6.46km 6.41km

Sensitivity Rating Low Low

magnitude Rating Negligible Negligible

Overall Impact Rating Negligible Negligible

uNmITIGATEd vISuAL ImPACTS
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vIEwpOINT 14 - pUBLIc ROAd

Site obscured by tree line in foreground

description
• Receptor location at Bayview Street, Warners Bay.

• Southern and northern extensions obscured by trees fronting residential properties 
along the northern edge of Bayview Street.

ThEmE Southern Extension Northern Extension
distance from Teralba 
Quarry

6.55km 6.56km

Sensitivity Rating moderate Low

magnitude Rating Low Negligible

Overall Impact Rating moderate/Low Negligible

uNmITIGATEd vISuAL ImPACTS
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vIEwpOINT 15 - pUBLIc ROAd

Site obscured by tree line

description
• Receptor location at Warners Bay Road, Warners Bay.

• Southern and northern extensions obscured by the treeline on the northern side 
of Warners Bay Road.

ThEmE Southern Extension Northern Extension
distance from Teralba 
Quarry

7.15km 7.24km

Sensitivity Rating Low Low

magnitude Rating Negligible Negligible

Overall Impact Rating Negligible Negligible

uNmITIGATEd vISuAL ImPACTS
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vIEwpOINT 16 - pUBLIc ROAd

Site obscured by tree line in foreground

description
• Receptor location at Warners Bay Road (near corner of Jonathan Street), Warners 

Bay.

• Southern and northern extensions obscured by the treeline on the northern side 
of Warners Bay Road.

ThEmE Southern Extension Northern Extension
distance from Teralba 
Quarry

6.01km 6.14km

Sensitivity Rating Low Low

magnitude Rating Negligible Negligible

Overall Impact Rating Negligible Negligible

uNmITIGATEd vISuAL ImPACTS
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vIEwpOINT 17 - pUBLIc ROAd

Southern extension obscured by trees in foreground

Northern extension behind ridgeline

description
• Receptor location at Cherry Road, Warners Bay.

• Southern extension obscured by trees fronting residential properties along Cherry 
Road.

• Northern extension sited beyond ridgeline.

ThEmE Southern Extension Northern Extension
distance from Teralba 
Quarry

6.23km 6.41km

Sensitivity Rating moderate Low

magnitude Rating moderate Negligible

Overall Impact Rating moderate Negligible

uNmITIGATEd vISuAL ImPACTS
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vIEwpOINT 18 - pRIvATE pROpERTY

Site obscured by built form and tree line in foreground

uNmITIGATEd vISuAL ImPACTS

description
• Receptor location at Glad Gunson drive, Eleebana.

•  Southern and northern extensions obscured by residential properties and trees 
beyond the residential properties along Glad Gunson drive.

ThEmE Southern Extension Northern Extension
distance from Teralba 
Quarry

5.94km 6.19km

Sensitivity Rating moderate Low

magnitude Rating moderate Negligible

Overall Impact Rating moderate Negligible
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vIEwpOINT 19 - pUBLIc OpEN SpAcE

Southern extension behind ridgeline on western side of Lake maquarie

uNmITIGATEd vISuAL ImPACTS

description
• Receptor location at Warners Bay, Lions Park.

• Southern extension sited beyond the spur of a ridgeline on the western side of 
Lake macquarie in Booragul.

• Northern extension sited beyond ridgeline.

ThEmE Southern Extension Northern Extension
distance from Teralba 
Quarry

4.98km 5.30km

Sensitivity Rating moderate Low

magnitude Rating Low Negligible

Overall Impact Rating moderate/Low Negligible
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vIEwpOINT 20 - pRIvATE pROpERTY

Site obscured by topography on the eastern side of Lake 
maquarie

description
• Receptor location at violet Town Road, mt. hutton.

• Southern and northern extensions obscured by topography of a ridgeline on the 
eastern side of Lake macquarie. 

ThEmE Southern Extension Northern Extension
distance from Teralba 
Quarry

7.93km 7.82km

Sensitivity Rating Low Low

magnitude Rating Negligible Negligible

Overall Impact Rating Negligible Negligible
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vIEwpOINT 21 - pRIvATE pROpERTY

Site obscured by tree line ontop of ridge on eastern side of Lake maquarie

description
• Receptor location at the corner of violet Town Road and King Street, Tingara 

heights.

• Southern and northern extensions obscured by trees lining a ridge on the eastern 
side of Lake macquarie.

ThEmE Southern Extension Northern Extension
distance from Teralba 
Quarry

8.20km 8.42km

Sensitivity Rating moderate Low

magnitude Rating Low Negligible

Overall Impact Rating moderate/Low Negligible
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vIEwpOINT 22 - pUBLIc ROAd

Site obscured by tree line

description
• Receptor location at Tingara drive, Croudace Bay.

• Southern and northern extensions obscured by the tree line on the northern side 
of Tingara drive.

ThEmE Southern Extension Northern Extension
distance from Teralba 
Quarry

6.70km 7.07km

Sensitivity Rating Low Low

magnitude Rating Negligible Negligible

Overall Impact Rating Negligible Negligible
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vIEwpOINT 23 - pUBLIc ROAd

Site obscured by tree line

description
• Receptor location at macquarie drive, valentine. 

• Southern and northern extensions obscured by trees on the eastern side of 
macquarie drive.

ThEmE Southern Extension Northern Extension
distance from Teralba 
Quarry

7.07km 7.53km

Sensitivity Rating Low Low

magnitude Rating Negligible Negligible

Overall Impact Rating Negligible Negligible
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Table 04 Unmitigated Visual Impact Rating Summary for Southern Extension

SOUThERN EXTENSION
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5 Public Road m L L L L L L L NEGLIGIBLE
6 Public Road m L L L L L L L NEGLIGIBLE
7 Public Open Space m L L L L L L L NEGLIGIBLE
8 Private Property h L L L L L L L NEGLIGIBLE
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NORThERN EXTENSION
 

Table 05 Unmitigated Visual Impact Rating Summary for Northern Extension
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Table 04 and 05 summarise the unmitigated visual impact ratings of the two proposed 
quarry extensions for the 23 receptors selected. 

Southern Extension
The majority of receptors scored an overall impact rating of ‘negligible’ (10 receptors).  
3 receptors scored a ‘low’ rating and 3 a rating of ‘moderate/low’. 1 receptor scored a 
‘moderate’ rating and 5 receptors a ‘moderate/high’ rating.

The receptors which have received the highest impact ratings are located at elevated points 
in the landscape, including elevated sections of Boolaroo and Speers Point (viewpoints 
1,3, 8, 9 and 10). In these locations, far reaching and direct views are afforded towards 
the proposed southern extension. These viewpoints are, however, at a moderate distance 
from the project site (3 km and over) and so the quarry appears as a single element within 
a wider panoramic view, reducing the severity of the impact. 

The foreshore area at Speers Point Park (viewpoint 7) also receives a moderate/high 
rating. This is due to its proximity to the southern extension and the unfiltered and direct 
nature of the view.

Some waterfront properties along the Esplanade at Speers Point will also have views 
towards the southern extension, where they are not filtered by vegetation planted at the 
side of Lake macqaurie.   

Receptors that have received a ‘moderate/low’ and ‘moderate’ impact rating (such as 
viewpoint 17) may have foreground screening from vegetation or built form. This screening 
blocks views towards the quarry from the precise location that the viewpoint photo was 
taken, although views to the quarry may be afforded from points nearby. here a ‘moderate/
low’ or moderate rating is used, indicating that nearby properties and roads may have 
unfiltered views of the quarry and a higher impact rating. 

Receptors that have received a ‘negligible’ rating have no view of the southern quarry 
extension. In these locations, views towards the quarry are heavily screened by either 
topography, vegetation and/or built form. 

Northern Extension
All 23 receptors studied received an overall impact rating of ‘negligible’. The receptors 
studied do not have a view of the proposed northern quarry extension due to the nature of 
the terrain, with the quarry sitting behind a ridgeline. In some areas, the view towards the 
northern extension site is also screened by vegetation and/or built form (eg. viewpoint 15). 

uNmITIGATEd vISuAL ImPACTS SummARy
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The most effective mitigation measures for potential impacts are those that avoid impacts in 
the first place. This could be through appropriate site selection, staging activities, reactive 
design or reduction through site and built form design, rather than through responses 
such as screening. 

metromix has incorporated a staging sequence into the quarry design that will assist in 
mitigating visual impacts. The staged extraction of the southern extension (see Appendix 
A and B) will enable progressive rehabilitation of the quarry benches that willl become 
visible later in the quarry’s life. 

Reduction and Alleviation
The principal forms of reduction are associated with refinements and modifications that 
address siting, bulk and articulation of built form. mitigation measures to alleviate impacts 
of the extensions are associated with detailed design features of the quarry such as 
materials, finishes, reflectivity and planting character.

QUARRY EXTENSIONS
The highest visual impact will be associated with the stripping back of vegetation on the 
eastern side of the southern extension, leading to the exposure of bare earth and rock 
which contrasts strongly with the colour of the surrounding landscape. This issue is of 
most relevance to the more visible southern extension and relates to the upper extraction 
faces above approximately 50m Ahd (see Appendix A).

Rehabilitation
The final land use of the project site is intended to reflect the industrial and environmental 
zones promoted in the Lake macquarie Local Environment Plan 2011. The area zoned for 
industrial use is intended to be levelled/terraced and leased or sold for industrial purposes.  
Native species will be used to progressively re-vegetate the remaining benches in the 
landscape - see photo 01. 

Southern Extension
The remainder of the area south of Rhondda Road would be rehabilitated to native 
vegetation for nature conservation. The final landform is expected to comprise a relatively 
flat central floor with a gentle slope to the southeast. Edges of the final landform would 
have silt and/or overburden built up against the terminal faces. Re-vegetation of the 4m x 
4 m benches would occur progressively as the extraction process occurs (see Appendix 
A and B). Recommended mitigation principles include;

• Integrate physically and visually with existing works that adjoin the project site.
• Existing tree canopy along the remaining ridgeline to be enhanced.  The appearance 

and massing of the enhanced tree canopy should be consistent and visually integrate 
with the surrounding tree canopy. 

• Ensure middle and distant views are considered in all aspects of the design.
• Reinforce the rural landscape character by using native species, planting species that 

correspond to the surrounding landscape character. Planting adjacent to remnant 
bush land should be a random mix of indigenous species to enhance the physical 
and visual connectivity.

• Existing vegetation and tall remnant trees should be retained beyond the edge of 
extraction.

• Planting to be at varied heights to create a diverse mix, including low, medium and 

mITIGATION RECOmmENdATIONS
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high species. 
• Siting and orientation of related structures and associated items such as stockpiles 

to minimise visual impact.

Northern Extension
The area north of Rhondda Road would be left with a partially stepped landform with a 
series of 8m x 8m benches and a profiled embankment. The lower stepped benches, 
floor and lower slopes within the extraction area would all be covered with overburden 
and topsoil to provide a substrate for the long term vegetation on the site. Recommended 
mitigation principles include;

• Integrate physically and visually with existing works that adjoin the project site. 
• Reinforce the rural landscape character by using native species, planting species that 

correspond to the surrounding landscape character. Planting adjacent to remnant 
bush land should be a random mix of indigenous species to enhance the physical 
and visual connectivity.

• Existing vegetation and tall remnant trees should be retained beyond the edge of 
extraction.

• Planting to be at varied heights to create a diverse mix, including low, medium and 
high species. 

pOwER TRANSmISSION LINE
• Re-vegetation of relocated transmission corridors with a mix of local, native 

species. 
• Consideration to be given to new transmission pole colour and design. Colour 

choice assists with blending pole into landscape - darker colours will help pole 
blend with forested/vegetated backgrounds. 

• Strong conductors will minimize line sag and provide a sleeker profile

mITIGATION RECOmmENdATIONS

Photo 01 Naturally seeded vegetation on old quarry benches, Teralba Quarry
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mITIGATEd vISuAL ImPACTS

Southern Extension 
As the first stage of the western side of the southern extension extraction proceeds, the 
exposed earth above 50m Ahd will be gradually re-vegetated with native species. This 
will assist in reducing the visual impact of the second stage of extraction on receptors 
that would be visually impacted by the southern extension.

The quarry planning will provide for a progressive re-vegetation of the western benches 
over a period of at least 20 years before the vegetation on the eastern side of the southern 
extension would be progressively removed to progressively expose the vegetated western 
faces.

Figure 07 indicates the expected reduction in visual impact on the 10 receptors with 
the highest impact scores, once the vegetation on the benches has reached a height 
of over 4m.  As the profile of the local topography within the Southern Extension will be 
irreversibly changed, an inherent quantum of residual visual impact will be present for 
the few receptors that have a clear view of the Southern Extension.

It is noted that given the proposed quarry staging, progressive rehabilitation of the western 
benches and distance from receptors, the compilation of photomontages of the landscape 
would provide little benefit, particularly from receptors at over 3km from the proposed 
southern extension.

Northern Extension
due to the nature of the surrounding terrain, the northern extension is unlikely to be 
visible to any receptors within the study area. Therefore, mitigated visual impacts have 
not been assessed.

Figure 07 Likely effects of bench rehabilitation on receptors 

LOW
LOW
LOW
LOW
LOW
LOW
LOW
LOW

NEGLIGIBLE
NEGLIGIBLE

          pre-mitigation                       post-mitigation

1 Public Road MODERATE/HIGH
3 Private Property MODERATE/HIGH
7 Public Open Space MODERATE/HIGH
8 Private Property MODERATE/HIGH
9 Public Road MODERATE/HIGH
10 Private Property MODERATE/HIGH
14 Public Road MODERATE/LOW
17 Public Road MODERATE
19 Public Open Space MODERATE/LOW
21 Private Property MODERATE/LOW
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APPENdIx A

Appendix A - Southern Extension Visibility Management. Source: R.W Corkery & Co



CLOuSTON ASSOCIATES • LANdSCAPE ARChITECTS  •uRBAN dESIGNERS • LANdSCAPE PLANNERS JuNE 2012 59

APPENdIx B

Appendix B - Southern Extension Visibility Management. Source: R.W Corkery & Co
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EXECUTIVE SUMMARY 

SLR Consulting Australia Pty Ltd (SLR) has been commissioned by R.W. Corkery and Co Pty 
Ltd (RWC) on behalf of Metromix Pty Ltd (Metromix) to undertake an Air Quality Impact 
Assessment (AQIA) for the proposed Teralba Quarry Extensions (hereafter referred to as “the 
Project Site”) within an area located adjacent to Rhonda Road, Teralba, NSW. 

This AQIA has been prepared in accordance with the NSW Department of Environment, 

Climate Change and Water’s (DECCW) Approved Methods for the Modelling and Assessment 

of Air Pollutants in NSW (NSW Department of Environment and Conservation, 2005) and 

required the following steps. 

1. Description of local topographic features and sensitive receptor locations 

(Sections 3.1 and 3.2). 

2. Establishment of air quality assessment criteria for identified pollutants, namely 

Total Suspended Particulate (TSP), Particulate Matter less than 10 micron 

(PM10), Particulate Matter less than 2.5 micron (PM2.5) and deposited dust 

(Section 4). 

3. Analysis of climate and dispersion meteorology for the region (Section 5). 

4. Description of existing air quality environment (Section 6). 

5. Compilation of a comprehensive emissions inventory for proposed operations 

using approved emission estimation techniques taken from the National Pollutant 

Inventory or the United States Environmental Protection Agency (USEPA) 

Compilation of Air Pollutant Emission Factors AP-42 (Section 7.2). 

6. Completion of atmospheric dispersion modelling using TAPM and CALPUFF 

(Section 8) and analysis of results against assessment criteria established in 

(Section 4). 

7. Discussion on the best available control technology for emission control 

(Section 9). 

The outcome of the AQIA is that for all pollutants and all averaging periods the Project Site is 

not predicted to exceed the DECCW guideline values. 24 hour average PM10 are predicted to 

exceed the DECCW guideline value of 50 µg/m³ at and just beyond the northern most border 

of the Project Site in an area that is not used for residential purposes and rather forms part of a 

coal mining operation.  

Given that the project is not predicted to impact upon the nearby residences it is anticipated 

that the level of emission control technology outlined in this assessment will be sufficient for 

this project. 
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1. I N T RO D U C TI ON  

SLR Consulting Australia Pty Ltd (SLR) has been commissioned by R.W. Corkery and Co Pty 

Ltd (RWC) on behalf of Metromix Pty Ltd (Metromix) to undertake an Air Quality Impact 

Assessment (AQIA) for the Teralba Quarry Project (hereafter referred to as “the Project Site”) 

located on Rhonda Road, Teralba, NSW. 

This AQIA has been prepared in accordance with the NSW Department of Environment, 

Climate Change and Water’s (DECCW) Approved Methods for the Modelling and Assessment 

of Air Pollutants in NSW (NSW Department of Environment and Conservation, 2005) (hereafter 

the Approved Methods).  The Approved Methods outline the requirements for conducting an 

AQIA, as follows: 

1. Description of local topographic features and sensitive receptor locations 

(Sections 3.1 and 3.2). 

2. Establishment of air quality assessment criteria (Section 4). 

3. Analysis of climate and dispersion meteorology for the region (Section 5). 

4. Description of existing air quality environment (Section 6). 

5. Compilation of a comprehensive emissions inventory for proposed operations 

(Section 7.2). 

6. Completion of atmospheric dispersion modelling and analysis of results 

(Section 8). 

7. Preparation of an air quality impact assessment report comprising of the above. 

This AQIA describes the existing environment of the area surrounding the Project Site and 

contains detailed information relating to Items 1 to 7 above in the sections noted.  This report 

also presents a greenhouse gas assessment for the Project, in Section 10. 

Table 1 paraphrases the requirements for this assessment set by the Director General and 

other government agencies. The table also summaries where each of the requirements is 

addressed within this assessment report. 

Additional policies, guidelines and plans referenced within this assessment are the Protection 

of the Environment Operations (Clean Air) Regulation 2002 and the Approved Methods for the 

Sampling and Analysis of Air Pollutants in NSW (DEC, 2007). 

2. P R OJ E C T O VERVI E W  

2.1 PROJECT LOCALITY 

The project site is located to the west of the Newcastle suburb of Teralba, approximately 

7 kilometres (km) north of Toronto and 6 km south of the village of Edgeworth in the Parish of 

Teralba, in the County of Northumberland.  The locality of the Project Site is illustrated in 

Figure 1. 

The Project Site encompasses the freehold land incorporating the full area of the existing 

Teralba Quarry extraction and processing operations, the proposed southern and northern 

extensions and a section of Rhondda Road. The Project Site covers an area of approximately 

130 hectares (ha) and is located entirely within an area of freehold land Metromix leases from 

the landowner, Mr A.C. Fowkes.  
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Table 1 
DECCW and Director Generals Requirements 

Requirement Relevant Section 

A description of the existing  air quality including the following parameters: 

 Dust deposition; 

 Total suspended particulates; and 

 PM10 particulate matter. 

6 

Identification and location of all fixed and mobile sources of air emissions from the 
development including: 

 Location of all emission sources; 

 Identification of all pollutants of concern; and 

 Estimation of emissions quantity. 

7 

Details of the project essential for predicting and assessing impacts on air quality. 2 

A description of the topography and surrounding land uses 3 

Details of exact locations of dwellings. 3.2 

Estimation of resulting ground level concentrations of all pollutants. 8 

Detailed description of the methodology used to assess air quality impacts 
including: 

 Justification and discussion of choice of dispersion model and model 
parameters; and 

 Dispersion model input/output file summary. 

8.1, 8.2 and 
Appendix 2 

Air quality impact predictions including plans showing projected incremental levels 
of; 

 24-hour average PM10 concentrations; 

 annual average dust deposition rates; and 

 annual average total suspended particulate concentrations. 

9 

Air quality impact predictions should be include plans showing projected 
incremental levels of 24-hour average PM10 concentrations, annual average dust 
deposition rates and annual average total suspended particulate concentrations 
throughout the life of the operation. 

9 

Assessment of cumulative air quality impacts and a description of the 
methodology used. 

6.3 and 9 

 

2.2 PROJECT DESCRIPTION 

The Project Site incorporates four extraction areas (see Figure 2). The first area, referred to as 

the “existing Southern Extraction Area,” encompasses all approved extraction and processing 

operations south of Rhondda Road. The second area is referred to as the “approved Mid-Pit 

Area” which is located north of Rhondda Road. The two areas not yet approved and the 

subject of the project application are referred to as the “proposed Southern Extension” and the 

“proposed Northern Extension” (Figure 2). 

The Project Site excludes two areas (non project related commercial operations) within the 

existing Southern Extraction Area, namely: 

 The Civil Lakes Operation. 

 Downer EDI Operation. 
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Figure 1 

Project Locality 
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Figure 2 
Project Site 
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2.2.1 Existing Southern Extraction Area 

This area encompasses the area almost but not yet fully extracted and all stockpiling and 

processing facilities, site offices, crib rooms, workshop and weighbridge associated with the 

existing quarry.  Figure 2 presents the locations of each of these project areas together with 

the private coal haul road leased to Oceanic Coal and the various transmission lines that 

traverse the Project Site.  The southern boundary of the existing Southern Extraction Area 

coincides with the boundary nominated in Development Consent DA 130/42. 

The existing Southern Extraction Area will be fully extracted by 2012.  The area remaining for 

extraction lies within the floor of the extraction area where the remaining 10 m to 12 m of 

conglomerate above the underlying coal seam remains to be extracted.  The total area of the 

existing Southern Extraction Area is approximately 40 ha. 

It is noted that in addition to Metromix’s quarry operations conducted on the southern side of 

Rhondda Road, there are currently two other operations undertaken by other companies within 

the existing Southern Extraction Area (see Section 2.2.5). 

The existing Southern Extraction Area also encompasses infrastructure related to the existing 

quarry operations.  This infrastructure includes an access road from the quarry operations to 

Railway Street, Teralba.  This sealed road is used by laden heavy vehicles to exit the Project 

Site to the east and avoid descending the steep downhill section of Rhondda Road.  This road 

is leased from the owner, Teralba Engineering.  Metromix is responsible for maintenance of 

this road, although it is also used by laden heavy vehicles transporting products for 

Downer EDI and Civilake. 

2.2.2 Existing Mid Pit Extraction Area 

The existing Mid Pit Extraction Area covers approximately 7.5 ha.  Extraction is scheduled to 

commenced in this area during the third quarter of 2010 to supplement the resources extracted 

from the existing Southern Extraction Area over the next 2 to 3 years. 

2.2.3 Proposed Southern Extension 

The proposed Southern Extension covers approximately 14 ha and is located entirely within 

Lot 2 DP 224037.  This lot is traversed by a number of transmission line easements and a 

small area is leased to Oceanic Coal for the purposes of a private coal haul road between 

various coal mines to the north and the Eraring Power Station to the south. 

2.2.4 Proposed Northern Extension 

The proposed Northern Extension is located entirely within Lot 1 DP 224037, on the northern 

side of Rhondda Road and comprises an area covering approximately 8.7 ha.  The Newtech 

Pistol Club is located beyond the northwestern boundary of the proposed Northern Extension 

within the land leased by Metromix. 
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2.2.5 Non-Project related Commercial Operations 

Two non-Project-related commercial operations are located in areas within the Project Site 

that, for the purposes of this document, are not included as components of the Project 

although their environmental impacts are considered in a cumulative sense (see Section 6). 

These two commercial operations are undertaken by companies independent of Metromix, 

who hold agreements with Metromix for their tenure on site. Figure 2 displays the locations of 

the Downer EDI asphalt plant and Civilake pugmill. 

 Downer EDI – The asphalt plant occupies a 3 ha area within the existing quarry.  

The plant operates under a separate development consent issued by LMCC and 

in accordance with Dangerous Goods Licence 35/026468. The plant typically 

produces approximately 70,000 tonnes of bitumen products annually. The 

aggregate raw materials for the asphalt plant are all supplied by external sources 

and are stockpiled immediately north of the Metromix stockpile area.  A number 

of the laden product trucks from this plant also use the road leased through 

Teralba Engineering to allow trucks to exit via Railway Street and avoid laden 

trucks travelling down Rhondda Road towards Teralba. 

 Civilake Pugmill – Civilake, as part of Lake Macquarie City Council, operates a 

road base pugmill within a 2.1 ha area within the existing quarry area.  Products 

from Teralba Quarry and various recycled materials are mixed with a 

cementitious binder in the pugmill for use in construction products throughout the 

local government area.  The pugmill is also used with the reclamation of asphalt.  

The pugmill operates under a separate development consent issued by LMCC 

and the plant is operated in accordance with Environment Protection Licence 

13015 for Recovery of General Waste and Waste Storage.  The pugmill typically 

produces up to 100 000 tpa of products.  Civilake recycles concrete and asphalt 

through the pugmill, bringing in specialised crushing plant for this purpose, when 

required. This is a wet process that will not impact upon the impact assessment. 

These two operations operate completely independently to the Metromix Quarry.The operation 

of these plants and their environmental impact and any impact mitigation employed at these 

plants is not addressed in this document, except in the assessment of cumulative impacts for 

the entire Project Site.  

2.3 AIR QUALITY COMPLAINTS 

SLR Consulting are not aware of any air quality complaints associated with the current 

operations. 

3. P R OJ E C T S E TT I NG  

3.1 LOCAL TOPOGRAPHY 

A figure showing the topography of the local region surrounding the quarry is presented in 
Figure 3.  As shown by Figure 3 the Project Site is located on a slightly elevated area 
compared to the surrounding terrain. 
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All coordinates in MGA (m) 

Figure 3 
Topography Surrounding the Project Site 

3.2 NON-PROJECT RELATED PROPERTIES AND RESIDENCES 

A number of non-project related residential dwellings are situated in the area surrounding the 

Project Site.  The nearest dwellings have been identified as sensitive receptor locations to be 

taken into account during the assessment. 

Properties and residences that were used as assessment locations within the dispersion 

modelling study for the Project to determine compliance with air quality regulations surrounding 

the Project Site are shown in Figure 4.  These residences were chosen as they were 

determined to be representative of the air quality environment at different locations 

surrounding the Project Site.  Details relating to each of the assessed properties’ locations in 

relation to the Project Site are provided in Table 2. 
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Table 2 
Surrounding Sensitive Receptor Locations 

Receptor 
ID * 

Ownership Distance to 
Processing 
Area (km) 

Location (m, MGA) 

Easting Northing 

A K and B Weatherstone 1.1 369 090 6 351 462 

B S. Muller and J. Cowand 1.0 369 256 6 351 919 

C Mr and Mrs Tate 0.9 369 165 6 352 010 

D Lake Macquarie City Council 0.9 369 137 6 352 120 

E D.P and S.I Black 0.9 369 054 6 352 650 

F N.W Green 1.1 369 148 6 352 960 

G 

Oceanic Coal Australia Pty Ltd, 
Marubeni Coal Pty Ltd, Ocal Macquarie 
Pty Ltd, J.F.E Mineral (Australia) Pty 
Ltd 

2.4 366 126 6 352 959 

H R Donnelly 2.0 366 236 6 352 482 

I P.J.G Enterprises Pty Ltd 2.5 365 787 6 351 888 

*  See Figure 4 

 

3.3 NEIGHBOURING POLLUTANT SOURCES 

3.3.1 Local Sources 

Within the wider region of Lake Macquarie, there are a number of mining-related operations.  It 
is not considered likely that these other coal mining operations in the area would have the 
potential to cause cumulative impacts upon receptors surrounding the Project Site due to the 
topography of the local area creating natural barriers between those mines and sources 
associated with the Project Site.   

3.3.2 Regional Sources 

Concentrations of pollutants can be elevated under certain conditions, such as bushfires or 
dust storms.  Although these events are relatively unusual, they do occur and can result in 
elevated concentrations of particulates over several days in some instances.  These events 
are easily identified through the use of a network of air quality monitors as simultaneous 
elevations of particulate will be noted across an area (refer Section 4).   

4. AM B I E N T AI R  Q U AL I T Y  C RI TE RI A  

4.1 PARTICULATE MATTER 

Airborne contaminants that can be inhaled directly into the lungs can be classified on the basis 
of their physical properties as gases, vapours or particulate matter.  In common usage, the 
terms “dust” and “particulates” are often used interchangeably.  The term “particulate matter” 
refers to a category of airborne particles, typically less than 30 microns (μm) in diameter and 
ranging down to 0.1 μm and is termed total suspended particulate (TSP). 
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Figure 4 
Land Ownership and Residences Surrounding the Project Site 
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The annual goal for Total Suspended Particulate (or TSP) is given as 90 μg/m3, as 

recommended by the National Health and Medical Research Council (NHMRC) at their 92nd 

session in October 1981.  It was developed before the more recent results of epidemiological 

studies suggested a relationship between health impacts and exposure to concentrations of 

finer particulate matter. 

Emissions of particulate matter less than 10 and 2.5 microns in diameter (referred to as PM10 

and PM2.5 respectively) are considered important pollutants due to their ability to penetrate into 

the respiratory system.  In the case of the PM2.5 category, recent health research has shown 

that this penetration can occur deep into the lungs.  Potential adverse health impacts 

associated with exposure to PM10 and PM2.5 include increased mortality from cardiovascular 

and respiratory diseases, chronic obstructive pulmonary disease and heart disease, and 

reduced lung capacity in asthmatic children. 

The NSW PM10 assessment goals as expressed in the Approved Methods are: 

 a 24-hour maximum of 50 µg/m3; and 

 an annual average of 30 µg/m3. 

The 24-hour PM10 reporting standard of 50 µg/m3 is numerically identical to the equivalent 

National Environment Protection Measure (or NEPM) reporting standard except that the NEPM 

reporting standard allows for five exceedances per year.  These NEPM goals were developed 

by the National Environmental Protection Council (NEPC) in 1998 to be achieved within 

10 years of commencement (i.e. by 2008). 

In December 2000, the NEPC initiated a review to determine whether a new ambient air quality 

criterion for PM2.5 was required in Australia, and the feasibility of developing such a criterion.  

The review found that: 

 there are health effects associated with these fine particles;  

 the health effects observed overseas are supported by Australian studies; and 

 fine particle standards have been set in Canada and the USA, and an interim criterion 

is proposed for New Zealand. 

The review concluded that there is sufficient community concern regarding PM2.5 to consider it 

an entity separate from PM10.  

As such, in July 2003 a variation to the Ambient Air Quality NEPM was made to extend its 

coverage to PM2.5.  This document references the following reporting goals for PM2.5: 

 a 24-hour average concentration of 25 µg/m3; and 

 an annual average concentration of 8 µg/m3. 

It is noted that the goals relating to PM2.5 particles are reporting guidelines only at the present 

time. 

4.2 NUISANCE IMPACTS OF FUGITIVE EMISSIONS 

The preceding section is concerned in large part with the health impacts of particulate matter.  

Nuisance impacts need also to be considered, mainly in relation to dust.  In NSW, accepted 

practice regarding the nuisance impact of dust is that dust-related nuisance can be expected to 

impact on residential areas when annual average dust deposition levels exceed 4 g/m2/month. 
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Table 3 presents the DECCW impact assessment goals for dust deposition, showing the 

allowable increase in dust deposition level over the ambient (background) level which would be 

acceptable so that dust nuisance could be avoided. 

Table 3 
DECCW Goals for Allowable Dust Deposition 

Averaging Period Maximum Increase in 
Deposited Dust Level 

Maximum Total 
Deposited Dust Level 

Annual 2 g/m
2
/month 4 g/m

2
/month 

Source: Approved Methods, DECCW 2005. 

 

4.3 PROJECT AIR QUALITY GOALS 

In view of the foregoing, the air quality goals adopted for this assessment, which conform to 

current DECCW and federal air quality criteria, are summarised in Table 4. 

Table 4 
Project Air Quality Goals 

Pollutant Averaging Time Goal 

TSP Annual 90 µg/m
3
  

PM10 
24 hours 
Annual 

50 µg/m
3
  

30 µg/m
3
  

PM2.5 
24 hours 
Annual 

25 µg/m
3
  

8 µg/m
3
  

Dust Deposition Annual 

Maximum incremental (Project only) deposition rate 
of 2 g/m

2
/month  

Maximum cumulative (Project and other sources) 
deposition rate of 4 g/m

2
/month  

Source: Approved Methods, DECCW 2005. 

 

5. P R E VAI L I NG D I SP ER SI ON  M E T EO R O LO G Y 

5.1 METEOROLOGICAL MODELLING 

5.1.1 TAPM 

In the absence of adequate meteorological monitoring data in the vicinity of Teralba, 

meteorological modelling using The Air Pollution Model (TAPM) meteorological model 

(Version 4) has been performed.  TAPM, developed by the Commonwealth Scientific and 

Industrial Research Organisation (CSIRO) is a prognostic model which may be used to predict 

three-dimensional meteorological data and air pollution concentrations. 

TAPM model predicts wind speed and direction, temperature, pressure, water vapour, cloud, 

rain water and turbulence.  The program allows the user to generate synthetic observations by 

referencing databases (covering terrain, vegetation and soil type, sea surface temperature and 

synoptic scale meteorological analyses) which are subsequently used in the model input to 

generate site-specific hourly meteorological observations at user-defined levels within the 

atmosphere. 



METROMIX PTY LTD  SPECIALIST CONSULTANT STUDIES  

Teralba Quarry Extensions  Part 7: Air Quality Assessment 

Report No. 559/13 – June 2012 

7 - 20 SLR Consulting Pty Ltd 

Additionally, the TAPM model may assimilate actual local wind observations so that they can 

optionally be included in a model solution.  The wind speed and direction observations are 

used to realign the predicted solution towards the observation values.  However, in this 

situation there were no available monitoring stations to include in the modelling.  Table 5 

details the parameters used in the TAPM meteorological modelling for this assessment. 

Table 5 
Meteorological Parameters used for this Study (TAPM v4) 

Number of grids (spacing) 4 (30 km, 10 km, 3 km, 1 km) 

Number of grid points 25 x 25 x 25 

Year of analysis 2008 

Centre of analysis 368,510 m E, 6,352,252 m S (-32° 57’, 151° 35’) 

Data assimilation No data assimilation 

5.1.2 CALMET  

CALMET is a meteorological model that develops wind and temperature fields on a three-

dimensional gridded modelling domain.  Associated two-dimensional fields such as mixing 

height, surface characteristics, and dispersion properties are also included in the file produced 

by CALMET.  The interpolated wind field is then modified within the model to account for the 

influences of topography, as well as differential heating and surface roughness associated with 

different land uses across the modelling domain.  These modifications are applied to the winds 

at each grid point to develop a final wind field.  The final wind field thus reflects the influences 

of local topography and land uses.   

The modelling domain for CALMET consisted of a grid extending 10 km east-west and 10 km 

north-south with a 200 m grid spacing, with the southwest corner of the domain located at 

364.495 km E and 6346.591 km S in Universal Transverse Mercator (UTM) zone 56. 

Due to an absence of local monitoring data, CALTAPM was used to create three dimensional 

gridded data from TAPM to provide an initial guess field across the modelling domain for use 

by CALMET.  

5.2 METEOROLOGICAL CONDITIONS 

5.2.1 Wind Regime 

A summary of the 2008 calendar year annual wind behaviour experienced at the Project Site is 
presented as wind roses in Figure 5.  The wind roses show the frequency of occurrence of 
winds by direction and strength.  The bars correspond to the 16 compass points – N, NNE, NE, 
etc.  The bar pointing vertically upwards in the wind rose diagram represents winds blowing 
from the north (i.e., northerly winds), and so on.  The length of the bar represents the 
frequency of occurrence of winds from that direction, and the widths of the bar sections 
correspond to wind speed categories, the narrowest representing the lightest winds.  Thus it is 
possible to visualise how often winds of a certain direction and strength occur over a long 
period, either for all hours of the day, or for particular periods during the day. 
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Figure 5 indicates that winds experienced at Teralba are generally light to moderate (between 

1.5 m/s and 5.5 m/s), predominantly occurring from the western quadrant. The seasonal wind 

roses indicate that wind direction is seasonally dependent.  Winds occur more frequently from 

the west during winter and from the northwest during spring.  During summer, winds 

predominantly blow from the east, while in autumn there is a high frequency of winds from the 

northwest to west-southwest and the east-southeast.   

Calm wind conditions (wind speeds less than 0.5 m/s) were predicted to occur 1.4% of the time 

throughout 2008.  It is recognised however, that TAPM V4 tends to overestimate the number of 

low wind events hence in reality the frequency of calm wind conditions is likely to be lower than 

this. 

5.2.2 Atmospheric Stability 

Atmospheric stability refers to the tendency of the atmosphere to resist or enhance vertical 
motion.  The Pasquill-Turner assignment scheme identifies six Stability Classes, “A” to “F”, to 
categorise the degree of atmospheric stability.  These classes indicate the characteristics of 
the prevailing meteorological conditions and are used as input into various air dispersion 
models Table 6.  

The calculated frequency of each stability class at the Project Site is presented in Figure 6. 
The results indicate a fairly typical spread of Stability Class conditions, with Stability Class F 
occurring most frequently.  Stability Class “F” is indicative of highly stable night-time 
conditions, which represent a low potential for pollutant dispersion.  Stability Class A (calm, hot 
day-time conditions) are predicted to occur relatively infrequently. 

5.2.3 Mixing Depth  

Diurnal variations in the mixing depths predicted by TAPM at the Project Site are illustrated in 
Figure 7.  As shown by the plot, an increase in the mixing depth during the morning is 
apparent, arising due to the onset of vertical mixing following sunrise.  Maximum mixing 
heights occur in the mid to late afternoon, due to the dissipation of ground-based temperature 
inversions and the growth of the convective mixing layer. 

6. E XI S T I NG AI R  Q U AL I T Y  E N VI R O NM E NT  

6.1 AVAILABILITY OF AIR QUALITY MONITORING DATA 

An air quality monitoring network comprising three dust deposition gauges (DDG) has been 

established in the area surrounding the Project Site since 2004. Two additional gauges have 

been recently installed to supplement the long term gauges.  The locations of all five DDGs are 

shown in Figure 8.  These gauges provide monthly measurements of the dust deposition rate 

attributable to all sources around Teralba. 

A DECCW air quality monitoring station, which includes a continuous PM10 monitor, is located 

at the Newcastle City Council Swimming Pool off Frances Street in Wallsend, just under 9 km 

to the northeast of the Project Site (see Figure 9).  PM10 monitoring data has been obtained 

from this station for use in this assessment to provide an indication of the existing air quality 

environment.   

No monitoring data is currently available for the area for TSP or PM2.5. 
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Figure 5 
Annual and Seasonal Wind Roses for the Project Site, 2008 
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Table 6 
Description of Atmospheric Stability Classes 

Stability 
Class 

Category Description 

A Very unstable Low wind, clear skies, hot daytime conditions 

B Unstable Clear skies, daytime conditions 

C Moderately unstable Moderate wind, slightly overcast daytime conditions 

D Neutral High winds or cloudy days and nights 

E Stable Moderate wind, slightly overcast night-time conditions 

F Very stable Low winds, clear skies, cold night-time conditions 

 

 

Figure 6 
Annual Stability Class Distributions for the Project Site, 2008 
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Figure 7 
TAPM-Predicted Diurnal Variation in Mixing Depth for the Project Site, 2008 

 

6.2 REVIEW OF MONITORING DATA  

Wallsend is the closest monitoring location to the project and monitoring data 

contemporaneous to the meteorological modelling was selected to represent background data. 

6.2.1 PM10 

The ambient PM10 concentrations (24-hour averages) recorded at Wallsend between January - 
December 2008, are summarised in Table 7 and presented in Figure 10. 

The data indicates that the highest 24-hour average PM10 concentration measured by the 
DECCW’s Wallsend air quality monitoring site during 2008 was 56.5 µg/m3, recorded on 
16 September 2008. During this mid-September period in 2008 there were several major 
regional dust storms and the single exceedance is almost certainly associated with one of 
these events. These events have been excluded from the data set for analysis of background 
concentrations. 

The annual average PM10 concentration for the 2008 Wallsend dataset was 15.7 µg/m3. 

Table 7 
Measured 24-hour Average PM10 Concentrations: Wallsend 2008 

Station Maximum Measured 
Concentration 

(µg/m
3
) 

6
th

 Highest Measured 
Concentration  

(µg/m
3
) 

Average 
Concentration  

(µg/m
3
) 

Days with No Results 

Wallsend 57 33 16 63 
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Figure 8 Location of Dust Deposition Monitoring Stations 

A4 / Colour 
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Image source: Google Earth 

Figure 9 
Location of Nearest DECCW Air Quality Monitoring Station 

 
Note: During periods of missing data, the average of the dataset has been substituted.  

Figure 10 
Measured 24-Hour Average PM10 Concentrations: Wallsend 2008 
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6.2.2 PM2.5 

PM2.5 monitoring data has been obtained from the Wallsend station for use in this assessment 

to provide an indication of the existing air quality environment.  As with the PM10 dataset, 

regional scale dust events have been excluded from the Wallsend dataset (see Figure 11).  An 

hourly averaged daily varying file was used in the dispersion modelling assessment.  The 

annual average PM2.5 concentration for the 2008 Wallsend dataset was 5.9 µg/m3. 

 

Figure 11 
Measured 24-Hour Average PM2.5 Concentrations: Wallsend 2008 

6.2.3 TSP  

No monitored TSP data was available for the immediate area and so a conservative 

assumption that PM10 comprises 40% of the total TSP has been applied to this assessment.  

Therefore, based upon the annual average PM10 concentration of 15.7µg/m³ presented in 

Section 6.2.1 the assumed background annual average TSP concentration would be 

39.3 µg/m³.  

6.2.4 Deposited Particulate Matter 

The dust deposition rates measured by the Teralba Quarry dust monitoring network are 
presented graphically in Figure 11 and a summary of the results can be found in Table 8.  As 
shown by the graph, the annual average dust deposition rates measured at all stations are well 
below the annual average criterion of 4 g/m2/month set by DECCW.  Short-term (monthly) 
elevated deposition rates have been measured on occasion, however these appear to be 
isolated events are most likely due to specific activities occurring in close proximity to the 
gauge, given that all three gauges did not record elevated levels within the same month. 
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Table 8 presents long term monitoring averages for the site. It shows that long term the 
average deposited dust flux is similar at all three monitoring locations however the ash 
content1 increases with distance from the Project Site. As the ash content is considered to be 
the mineral content of the deposited matter this suggest that the Project Site is contributing 
more to the Rhondda Road site and other sources such as background sources are 
contributing proportionally more to the Hillside Cres site.  

Based on the data summarised in Figure 11 and Table 8, a conservative background level of 
2 g/m2/month has been used in this assessment. 

6.3 BACKGROUND AIR QUALITY FOR ASSESSMENT PURPOSES 

For the purposes of assessing the potential cumulative air quality impacts from the Project, an 

estimation of background air quality levels is required.  The site-specific ambient air quality 

levels adopted for this assessment are summarised in Table 9 and are based on the 

discussion above. 

 

 

Figure 12 
Measured Dust Deposition Rates – Teralba Quarry (June 2004 – August 2010) 

 

 
 
 

                                                
1
 The component of the deposited matter that remains after the sample is combusted in a furnace. Assumed to be 

the mineral component of the sample. 
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Table 8 
Deposition monitoring result summary 

  

  
RHONDDA RD 

  

  
MYRTLE ST 

  

  
HILLSIDE CRES 

  

  Insoluble Ash % Insoluble Ash % Insoluble Ash % 

 Solids Fraction Ash Solids Fraction Ash Solids Fraction Ash 

DECCW 
Guideline 

4.0                
(Annual Av)   

4.0                
(Annual Av)   

4.0                
(Annual Av)   

Total 
Monitoring 
Average 1.2 0.7 67.0 1.2 0.7 62.5 1.3 0.7 55.8 

 

Table 9 
Background Particulate Levels Used in this Assessment  

Air Quality Parameter Averaging Period 
Assumed Background  
Ambient Level 

Data Source 

TSP Annual 39.3 µg/m
3
 Assumed 

a
 

PM10 
24-Hour Daily varying file DECCW Wallsend 

Annual 15.7 µg/m³ 

PM2.5 
24-Hour None assumed - 

Annual None assumed - 

Dust Deposition Annual 2 g/m
2
/month Site Monitoring 

a Assumes that PM10 makes up 40% of TSP and the annual average PM10 is 15.7 µg/m³. 
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7. E S TI M AT I O N  O F EM I SS I O NS  

This assessment has considered emissions of particulate matter from: 

 Extraction activities  (drilling/blasting, front-end loaders, bulldozers, truck loading and 

conveyors); 

 Crushing and Screening (dry only); 

 Conveyors; 

 Vehicle movements on unsealed roads;  

 Product loading and despatch; and 

 Wind erosion from disturbed areas. 

Emissions have been estimated for TSP, PM10 and PM2.5 based on emission factors sourced 

from the Commonwealth of Australia Document “National Pollutant Inventory (NPI) for Mining, 

Version 2.3 (2001)” and US EPA AP42 Emission Factors where suitable factors do not exist 

within the NPI documentation.  Details of the operational scenarios, emission factors and 

activity data used in the calculations are provided below. 

7.1 MODELLED SCENARIOS 

This assessment has considered potential off-site impacts associated with three different 

operating scenarios.  These are: 

 Operational Scenario 1B – Extraction in Southern Extension (Stage A) and Mid-Pit 

Area (Stage E) only; 

 Operational Scenario 4A – Extraction in Northern Extension (Stage C) only; and 

 Operational Scenario 5A – Extraction in the Southern Extension Area (Stage C) only. 

These scenarios are considered to capture the worst case impacts for operations in the 

northern, southern and mid pit extraction areas. 

7.1.1 Operational Scenario 1B 

Operational Scenario 1B includes extraction in the Southern Extension (Stage A) between the 

hours of 6:00am to 10:00pm (with only 11 hours per day of operation anticipated) and 

extraction in the Mid Pit Extraction Area (Stage E) between the hours of 7:00am to 6:00pm.  

The plant and equipment assumed to be operating for this scenario is detailed below, and a 

site layout plan is included as Figure 12. 

A Extraction Operations: Southern Extension 

 EX1: Hitachi 650 Excavator operating in blasted rock; 

 DT1: Laden Komatsu 405 Dump Truck travelling towards existing primary 

crusher; 

 DT2: Unladen Cat 775B Dump Truck departing from the fixed primary crusher; 

and 

 WT: Komatsu 405 Water Truck undertaking dust suppression on internal haul 

road. 
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Figure 13 

Scenario 1B – Southern Extension – Stage A – 6:00am to 6:00pm and Mid Pit Extraction Area 

– Stage E – 7:00am to 6:00pm 
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B Extraction Operations: Mid Pit Extraction Area 

 DR: Gardner-Denver 402G Drilling Rig (Daylight hours only); 

 EX2: Hitachi 450 Excavator loading trucks in eastern area; 

 RW: Road Water Truck undertaking dust suppression on internal road; and 

 RT: Unladen road truck returning to be loaded. 

C Extraction Operations: Northern Extension  

 No Activities 

D Processing Operations 

 PC: Fixed primary crusher; 

 PP: Fixed Processing Plant; and 

 PM: Pugmill operated by Civilake. 

E Product Loading and Despatch 

 FEL: Komatsu WA500 Front-end loader loading trucks in Eastern Stockpile Area; 

 FEL: Komatsu WA500 Front-end Loader loading trucks in Western Stockpile 

Area; 

 DT1: Komatsu 405 Dump Truck, operating adjacent to Processing Plant; 

 PT: Seven (7) unladen product trucks entering the site from Rhondda Road and 

travelling to the Eastern and Western Stockpile Areas; 

 PT: Three (3) laden product trucks leaving the site from the Rhondda Road 

entrance; 

 PT: Four (4) laden product trucks leaving the site from the eastern entrance; and 

 RT: One (1) unladen road truck leaving the site from the eastern entrance. 

7.1.2 Operational Scenario 4A 

Operational Scenario 4A includes extraction in the Northern Extension Area (Stage C) during 

the hours of 7:00am to 6:00pm. The plant and equipment assumed to be operating for this 

scenario is detailed below, and a site layout plan is included as Figure 13. 

A Extraction Operations: Southern Extension  

 No Activities 

B Extraction Operations: Mid Pit Extraction Area 

 No Activities 

C Extraction Operations: Northern Extension  

 DR: Gardner-Denver 402G Drilling rig operating in the north of the Northern 

Extension (Daylight hours only); 

 EX1: Hitachi 650 Excavator operating; 

 DT1: Komatsu 405 Dump Truck operating; 
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Figure 14 
Scenario 4A Northern Extension Area – Stage C 7:00am to 6:00pm 
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DT2: Cat 775B Dump Truck operating; 

 RW Road Water Truck undertaking dust suppression; 

 RC: Re-locatable Crusher operating at margin with northern pit extension; and 

 C: Conveyor despatching materials from re-locatable crusher to Fixed Processing 

Plant. 

D Processing Operations 

 PP: Fixed Processing Plant;  

 PM: Pugmill operated by Metromix in Eastern Stockpile Area; and 

 SP: Sand Plant operating in Western Stockpile Area. 

E Product Loading and Despatch 

 FEL: Komatsu WA500 Front-end loader loading trucks in Eastern Stockpile Area; 

 FEL: two (2) Komatsu WA500 Front-end Loaders loading trucks in Western 

Stockpile Area; 

 PT: Seven (7) unladen product trucks entering the site from Rhondda Road and 

travelling to the Eastern and Western Stockpile Areas; 

 PT: Three (3) laden product trucks leaving the site from the Rhondda Road 

entrance; 

 PT: Four (4) laden product trucks leaving the site from the eastern entrance; and 

 RT: One (1) unladen road truck leaving the site from the eastern entrance. 

 DT1: Komatsu 405 Dump Truck, operating in the main processing area; and 

 WT: Komatsu 405 Water Truck undertaking dust suppression in the main 

processing area. 

7.1.3 Operational Scenario 5A 

Operational Scenario 5A includes extraction in the Southern Extension Area (Stage C) during 

the hours of 6:00am to 6:00pm. The plant and equipment assumed to be operating for this 

scenario is detailed below, and a site layout plan is included as Figure 14. 

A Extraction Operations: Southern Extension  

 DR: Gardner-Denver 402G Drilling rig operating near the east of the Southern 

Extension (Daylight hours only); 

 EX1: Hitachi 650 Excavator operating; 

 DT1: Komatsu 405 Dump Truck operating; 

 DT2: Cat 775B Dump Truck operating; and 

 RC: Re-locatable Crusher operating. 

B Extraction Operations: Mid Pit Extraction Area 

 No Activities 
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Figure 15 
Scenario 5A southern Extension – Stage C 6:00am to 6:00pm 
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C Extraction Operations: Northern Extension  

 Extraction Completed 

D Processing Operations 

 PP: Fixed Processing Plant;  

 PM: Pugmill operated by Metromix in Eastern Stockpile Area;  

 SP: Sand Plant operating in Western Stockpile Area; and 

 C: Conveyor operating. 

E Product Loading and Despatch 

 FEL: Komatsu WA500 Front-end loader loading trucks in Eastern Stockpile Area; 

 FEL: two (2) Komatsu WA500 Front-end Loaders loading trucks in Western 

Stockpile Area; 

 PT: Seven (7) unladen product trucks entering the site from Rhondda Road and 

travelling to the Eastern and Western Stockpile Areas; 

 PT: Three (3) laden product trucks leaving the site from the Rhondda Road 

entrance; 

 PT: Four (4) laden product trucks leaving the site from the eastern entrance; and 

 WT: Komatsu 405 Water Truck undertaking dust suppression in the main 

processing area; and 

 DT1: Komatsu 405 Dump Truck, operating in the main processing area. 

7.2 ESTIMATION OF EMISSIONS 

Based on the information presented in Section 7, a particulate emissions inventory has been 

compiled for each modelled scenario.  Full details of these inventories are provided in 

Appendix D with a summary of modelled emissions presented in Table 11, Table 12 and 

Table 13.  

Emission factors have been sourced from the Commonwealth of Australia Document “National 

Pollutant Inventory (NPI) for Mining, Version 2.3 (2001)” and US EPA AP42 Emission Factors 

where suitable factors do not exist within the NPI documentation.   

The emission factors used are presented Table 10, which were derived using the assumptions 

discussed in Section 7.  Total calculated emissions of TSP, PM10 and PM2.5 are presented in 

Table 11, Table 12 and Table 13 for plant and equipment sources, Table 14 for wind erosion 

sources with a summary presented in Table 14 and Figure 15. 

Total production activity is constant between scenarios. 
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Table 10 
Emission Factor Equations 

Activity Emission Factor Equation Units Source Variables Controls Applied* 

Drilling Default of 0.59 for total suspended particulates (TSP) kg/hole NPI EETM 
v3.1 (p15) 

 Pit Retention - (50% 
for TSP, 5% for PM10) 

Default of 0.31 for particulate matter less than 10 microns in size (PM10) 

Blasting 8.19.18.0344   DMA  for TSP 
kg/blast NPI EETM 

v3.1 (p15) 
A = Area Blasted (m

2
) 

M = Moisture content (%) 
D = Depth of blast holes (m) 

Pit Retention - (50% 
for TSP, 5% for PM10) 

As above multiplied by 0.52 for PM10 

Excavator/ Front End 
Loader 

  4.13.1
)2/(2.2/0016.0  MUk  

kg/t NPI EETM  
v3.1 (p15) 

k = 0.74 (TSP) 
k = 0.35 (PM10) 
U = mean wind speed (m/s) 
M = Moisture content (%) 

Pit Retention - (50% 
for TSP, 5% for PM10) 

Unpaved haul route 
wheel dust 








 




























365

365

1000

9.281

312

45.07.0
pWs

kEF  

kg/vehicle 
kilometres 
travelled 
(VKT) 

USEPA 
AP42 - 
Wheel 
Generated 
Dust from 
Unpaved 
Roads 
(2003) 

k = 4.9 (TSP) 
k = 1.5 (PM10) 
s = silt content (%), W = 
vehicle gross mass (tonnes) 
p = number of days in year 
with rainfall greater than 
0.25mm 

Pit Retention - (50% 
for TSP, 5% for PM10)) 
 
Level 1 watering 
(2 l/m

2
/hr) - (50%) 

 
Speed Restrictions –
(40 km/hr) 44%  

Trucks dumping waste 
rock / overburden 

Default of 0.012 for TSP kg/t NPI EETM  
v3.1 (p15) 

  

Default of 0.0043 for PM10 

Primary Crusher  
(includes emissions from 
screens, crusher, feeder, 
surge bin and conveyor 
transfer points) 

Default of 0.01 for TSP (Emission Factor for Primary Crushing, High 
Moisture Ore) 

kg/t NPI EETM 
v3.1 (p20) 

 Water sprays – 50% 

Default of 0.004 for PM10 (Emission Factor for Primary Crushing, High 
Moisture Ore) 

Tertiary Crusher 
(includes emissions from 
screens, crusher, feeder, 
surge bin and conveyor 
transfer points) 

Controlled default of 0.0006 for TSP kg/t AP42 
Chapter 
11.19.2 (p6) 

  

Controlled default of 0.00027 for PM10 

Controlled default of 0.000005 for PM2.5 

Screening (of high 
moisture content 
product) 

Controlled default of 0.0011 for TSP kg/t AP42 
Chapter 
11.19.2 (p6) 

  

Controlled default of 0.00037 for PM10 

Controlled default of 0.000025 for PM2.5 

Wind Erosion TSP=0.4 

PM10=As above multiplied by 0.5 

kg/ha NPI EETM 
v3.1 (p16) 

Emission taken to occur with 
wind speeds over 5.4 m/s  

Gravel Covered – 84% 

While the US EPA’s AP42 (US EPA, 2006) emission control factor would normally be used it has been found that TAPM V4 does not predict many wind speeds 
sufficiently strong to trigger the wind speed threshold friction velocity used in this method. Rather than arbitrarily decide on a lower threshold friction velocity it was 
decided to use the NPI methodology. 

* - Controls not applied to all sources, only to those of relevance e.g. pit retention control factor only applied to those sources within the pit. 
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Table 11 
Scenario 1B emission inventory 

  
Source Type 

Model Ref Length  Material 
Handled  

Activity/hr Operation Control Factors Emission (kg/annum) 

(m) (tonnes)  Units Hr/Day Day/Yr OpHrs TSP PM10 PM2.5 TSP PM10 PM2.5 
Blasting - overburden N-BLAO1   1 blasts 1 60 60 50% 95% 95% 537 529 79 

Excavator on overburden N-ESFO1   240 tonnes 11 262 2882 50% 95% 95% 146 131 20 

Excavator on overburden N-ESFO2   120 tonnes 11 262 2882 50% 95% 95% 73 65 10 

FEL on overburden N-FELO1   180 tonnes 11 262 2882 50% 95% 95% 109 98 15 

FEL on overburden N-FELO2   180 tonnes 11 262 2882 50% 95% 95% 109 98 15 

Drilling N-DRIL1   2 holes 11 180 1980 50% 95% 95% 1,150 1,150 170 

Truck dumping 
overburden 

N-TRUO1   400 tonnes 11 262 2882 50% 95% 95% 6,920 4,710 710 

Primary crushing - HMCO 
- Default Factor 

N-PCRHM1   400 tonnes 11 262 2882 50% 95% 95% 5,760 4,380 660 

Screening N-SCREEN1   400 tonnes 11 262 2882 50% 95% 95% 634 405 27 
Tertiary crushing  N-TCRHM1   180 tonnes 11 262 2882 50% 95% 95% 156 133 25 
Loading stockpiles - 
Default Factor 

N-LSTO1   400 tonnes 11 262 2882 50% 95% 95% 2,310 1,860 280 

Handling, transferring and 
conveying including wheel 
and bucket reclaimers 
(except bauxite) - HMCO - 
Default factor 

N-HTCH1   400 tonnes 11 262 2882 50% 95% 95% 2,880 2,190 330 

FEL on overburden N-FELO3   120 tonnes 11 262 2882 50% 95% 95% 73 65 10 

Asphalt Plant Asphalt   25 tonnes 11 365 4015 50% 95% 95% 146 131 20 

Hauling - Southern 
excavation to receival 
hopper 

URE 1,042 800,000 0.7 VKT/hr 11 262 2882 14% 27% 27% 10,786 5,340 534 

Hauling - Mid pit to 
receival hopper 

ROAD 250 400,000 0.2 VKT/hr 11 262 2882 14% 27% 27% 1,294 641 64 

Hauling - Product offsite 
eastern stockpile 

HR 670 338,650 0.1 VKT/hr 11 262 2882 28% 28% 28% 7,900 2,118 212 

Hauling - Product offsite 
western stockpile 

HR 1,136 861,350 1.2 VKT/hr 11 262 2882 28% 28% 28% 32,529 8,720 872 

a Note due to default control factors for pit retention (50% for TSP and 95% for PM10) annual emission of PM10 is estimated as higher than the annual emission of TSP. This is an 
artefact of the estimation methods and does not affect the outcomes of the study as it allows for a conservative estimate of 24 hour PM10 concentrations and a more realistic 
assessment of annual average TSP concentrations. 



SPECIALIST CONSULTANT STUDIES  METROMIX PTY LTD 

Part 7: Air Quality Assessment  Teralba Quarry Extensions 

  Report No. 559/13 – June 2012 

SLR Consulting Pty Ltd 7 - 39 

Table 12 
Scenario 4A emission inventory 

Source Type Model Ref Length  Material 
Handled  

Activity Operation Control Factors Emission (kg/annum) 

(m) (tonnes)  Units Hr/Day Day/Yr OpHrs TSP PM10 PM2.5 TSP PM10 PM2.5 

Blasting - overburden N-BLAO1    1 blasts 1 60 60 50% 95% 95% 537 529 79 

Excavator on overburden N-ESFO1    360 tonnes 8 262 2096 50% 95% 95% 203 182 27 

Primary crushing - 
HMCO - Default Factor 

N-PCRHM1    700 tonnes 8 262 2096 25% 48% 48% 3,670 2,790 420 

FEL on overburden N-FELO1    180 tonnes 11 262 2882 50% 95% 95% 139 125 19 

FEL on overburden N-FELO2    180 tonnes 11 262 2882 50% 95% 95% 139 125 19 

Drilling N-DRIL1    2 holes 10 180 1800 50% 95% 95% 1,150 1,150 170 

Truck dumping 
overburden 

N-TRUO1    400 tonnes 11 262 2882 50% 95% 95% 6,920 4,710 710 

Primary crushing - 
HMCO - Default Factor 

N-PCRHM2    400 tonnes 11 262 2882 50% 95% 95% 5,760 4,380 660 

Screening N-HTCH1    400 tonnes 11 262 2882 50% 95% 95% 634 405 27 

Tertiary crushing  N-TCRHM1    180 tonnes 11 262 2882 50% 95% 95% 156 133 25 

Loading stockpiles - 
Default Factor 

N-LSTO1    400 tonnes 11 262 2882 50% 95% 95% 2,310 1,860 280 

Handling, transferring 
and conveying including 
wheel and bucket 
reclaimers (except 
bauxite) - HMCO - 
Default factor 

N-HTCH1    700 tonnes 10 262 2620 50% 95% 95% 4,590 3,480 520 

FEL on overburden N-FELO3   120 tonnes 11 262 2882 50% 95% 95% 73 65 10 

Asphalt Plant Asphalt    180 tonnes 11 365 4015 50% 95% 95% 194 174 26 

Hauling - Product offsite 
eastern stockpile 

URE 670 338,650 1.8 VKT/hr 24 262 6288 
28% 28% 28% 12,130 3,424 342 

Hauling - Product offsite 
western stockpile 

ROAD 1136 861,350 7.8 VKT/hr 24 262 6288 
28% 28% 28% 52,310 14,766 1,477 

Hauling - In pit transport 
1 

DT1 200 600,000 1.4 VKT/hr 11 262 2882 
14% 14% 14% 2,429 686 69 

Hauling - In pit transport 
2 

DT2 200 600,000 1.4 VKT/hr 11 262 2882 
14% 14% 14% 2,429 686 69 

Hauling - Dump truck 
processing plant 

DTPP 200 200,000 0.5 VKT/hr 11 262 2882 
28% 28% 28% 1,620 457 46 

a see note for Table 11             
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Table 13 
Scenario 5A emission inventory 

    Length  Material 
Handled  

Activity Operation Control Factors Emission (kg/annum) 

Source Type Model Ref (m) (tonnes)  Units Hr/Day Day/Yr OpHrs TSP PM10 PM2.5 TSP PM10 PM2.5 
Blasting - overburden N-BLAO1    1 blasts 1 60 60 50% 95% 95% 537 529 79 

Excavator on overburden N-ESFO1    360 tonnes 8 262 2096 50% 95% 95% 203 182 27 

Primary crushing - HMCO - 
Default Factor 

N-PCRHM1    700 tonnes 8 262 2096 25% 48% 48% 3,670 2,790 420 

FEL on overburden N-FELO1    180 tonnes 11 262 2882 50% 95% 95% 139 125 19 

FEL on overburden N-FELO2    180 tonnes 11 262 2882 50% 95% 95% 139 125 19 

Drilling N-DRIL1    2 holes 10 180 1800 50% 95% 95% 1,150 1,150 170 

Truck dumping overburden N-TRUO1    400 tonnes 11 262 2882 50% 95% 95% 6,920 4,710 710 

Primary crushing - HMCO - 
Default Factor 

N-PCRHM2    400 tonnes 11 262 2882 50% 95% 95% 5,760 4,380 660 

Screening N-HTCH1    400 tonnes 11 262 2882 50% 95% 95% 634 405 27 

Tertiary crushing  N-TCRHM1    180 tonnes 11 262 2882 50% 95% 95% 156 133 25 

Loading stockpiles - Default 
Factor 

N-LSTO1    400 tonnes 11 262 2882 50% 95% 95% 2,310 1,860 280 

Handling, transferring and 
conveying including wheel and 
bucket reclaimers (except 
bauxite) - HMCO - Default factor 

N-HTCH1    700 tonnes 10 262 2620 50% 95% 95% 4,590 3,480 520 

FEL on overburden N-FELO3   120 tonnes 
11 262 2882 50% 95% 95% 73 65 10 

Asphalt Plant Asphalt    180 tonnes 11 365 4015 50% 95% 95% 194 174 26 

Hauling - South boot hopper URE 670 338,650 1.8 VKT/hr 24 262 6288 28% 28% 28% 12,130 3,424 342 

Hauling - Mid boot hopper ROAD 1136 861,350 7.8 VKT/hr 24 262 6288 28% 28% 28% 52,310 14,766 1,477 

Hauling - Off site east HR 200 600,000 1.4 VKT/hr 11 262 2882 14% 14% 14% 2,429 686 69 

Hauling - Dump truck 
processing plant 

HR 200 600,000 1.4 VKT/hr 11 262 2882 
14% 14% 14% 2,429 686 69 

Hauling - Off site west HR 200 200,000 0.5 VKT/hr 11 262 2882 28% 28% 28% 1,620 457 46 

a see note for Table 10             

 

 

 



SPECIALIST CONSULTANT STUDIES  METROMIX PTY LTD 

Part 7: Air Quality Assessment  Teralba Quarry Extensions 

  Report No. 559/13 – June 2012 

 

SLR Consulting Pty Ltd 7 - 41 

Table 14 
Area sources modelled 

    Release Base Sigma Area Annual Emission 

 Source  X Y Height Elevation Z     

   km km m m(MSL) m m² kg/annum 

         TSP PM10 PM2.5 

Western Area                                                                       W
A 

367.646 6352.407 0.1 57.4 0.1 97200 2700 2600 400 

Existing Pit EP 367.877 6352.126 0.1 50.8 0.1 94000 2600 2500 400 

Southern 
Extension 

SE 368.170 6351.934 0.1 56.5 0.1 120600 3400 3200 500 

Western 
Stockpile Area 

W
SA 

367.871 6352.459 2 54.4 0.5 66700 1900 1800 300 

Office Area O
A 

368.586 6351.993 0.1 47.1 0.1 15000 400 400 100 

Eastern Stockpile                                                                      ES 368.479 6352.279 2 64.9 0.5 59600 1700 1600 200 

Processing Plant PP 368.291 6352.276 2 57.7 0.5 18700 500 500 100 

Northern 
Extension 

N
E 

368.231 6352.812 0.1 71.5 0.1 115800 3200 3100 500 

Mid Pit Extraction                                                                        M
PE 

368.463 6352.694 0.1 83.6 0.1 39200 1100 1000 200 

 

7.2.1 Pug Mill Emission Estimates 

The pug mill is considered to be a wet operation and therefore no emissions are expected. 

 

Figure 16 
Layout of area sources 
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8. AT M O S PH E RI C  D I SPE R SI ON  M OD E L LI NG  

8.1 MODEL SELECTION 

Emissions from the Teralba Quarry have been modelled using the US EPA’s CALPUFF 

(Version 6.267) modelling system.  CALPUFF is a transport and dispersion model that advects 

“puffs” of material emitted from modelled sources, simulating dispersion and transformation 

processes along the way.  In doing so it typically uses the fields generated by a meteorological 

pre-processor CALMET, discussed further below.  Temporal and spatial variations in the 

meteorological fields selected are explicitly incorporated in the resulting distribution of puffs 

throughout a simulation period.  The primary output files from CALPUFF contain either hourly 

concentration or hourly deposition fluxes evaluated at selected receptor locations.  The 

CALPOST post-processor is then used to process these files, producing tabulations that 

summarise results of the simulation for user-selected averaging periods.   

CALPUFF was run using a sub-domain of the CALMET (see Section 5.1.2) domain that had a 

southwest corner located at 364.595 km E and 6348.492 km S, extended 7 km east-west and 

8 km north-south, and had a grid spacing of 200 m. 

More advanced dispersion models (such as CALPUFF) are approved for use by the DECCW 

in situations where these models may be more appropriate than use of the Ausplume model.   

8.2 MODEL CONFIGURATION 

Details of the model set up can be found in Appendix 2. 

9. D I S PE R SI O N M OD E L LI NG  RE S U LT S  

Dispersion modelling predictions of dust deposition and TSP, PM10 and PM2.5 concentrations 

for the privately-owned residences/properties nominated in Section 3.2 attributable to the 

Project Site are presented in Section 9.1 to Section 9.4.  

The results are presented as an increment due to on-site operations or a cumulative value 

which is the sum of all operations plus the background concentrations adopted in Section 6.4 

dependent upon background concentration availability.   

Pollutant isopleth plots in Appendix 1 are also provided which show the maximum 

concentrations and depositions of the pollutants assessed.   

9.1 TOTAL SUSPENDED PARTICULATE (TSP RESULTS) 

Table 15 presents the results of the dispersion modelling for TSP from the Project Site at each 

of the nominated residences/properties using the emission rates calculated in Section 7.  As 

discussed in Section 6.3, a conservative background concentration of 39.3 µg/m³ has been 

assumed for the Project Site. 
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Table 15 
Discrete Receptor TSP Annual Average Concentrations 

 TSP Concentration- Annual Average (µg/m
3
) 

Receptor 
ID * 

Scenario 1B Scenario 4A Scenario 5A 

Incremental Cumulative Incremental Cumulative Incremental Cumulative 

A 1 41 1 41 1 41 

B 3 43 4 43 4 43 

C 2 42 8 47 8 47 

D 2 42 3 42 3 42 

E 1 41 1 41 1 41 

F 1 41 1 40 1 40 

G 0 40 0 40 0 40 

H 0 40 0 40 0 40 

I 0 40 0 40 0 40 

Guideline 90 

*  See Figure 4 

 

Annual average TSP concentrations are well within the criterion of 90 µg/m³ at all modelled 

residences/properties. As the nominated residences/properties were chosen as being 

indicative of any surrounding residences/properties, it can be determined that the annual 

average TSP concentrations at residences/properties surrounding those modelled would also 

be within the relevant criterion of 90 µg/m³. 

Contour plots of the incremental increase in TSP concentrations attributable to the Project Site 

(Scenarios 1B, 4A and 5A) are presented in Appendix 1.   

9.2 PM10 RESULTS 

Table 16 and Table 17 presents the results of the dispersion modelling for PM10 from the 

Project Site at each of the nominated residences/properties using the emission rates 

calculated in Section 7.  As discussed in Section 6.3, background data from the Wallsend 

monitoring station has been used as background for the Project Site. 

Annual average PM10 concentrations are well within the criterion of 30 µg/m³ at all modelled 

residences/properties. As the nominated residences/properties were chosen as being 

indicative of any surrounding residences/properties, it can be determined that the annual 

average PM10 concentrations at residences/properties surrounding those modelled would also 

be within the relevant criterion of 30 µg/m³. 

24 hour average PM10 concentrations are well within the criterion of 50 µg/m³ at all modelled 

residences/properties. As the nominated residences/properties were chosen as being 

indicative of any surrounding residences/properties, it can be determined that the 24 hour 

average PM10 concentrations at residences/properties surrounding those modelled would also 

be within the relevant criterion of 50 µg/m³. It can be seen in Figure 24 in Appendix 1 that 

there are a small number of offsite exceedances in the vicinity of northern most boundary. This 

land is currently not used for residential purposes and rather forms part of a coal mining 

operation. 
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Contour plots of the incremental increase in PM10 concentrations attributable to the Project Site 

(Scenarios 1B, 4A and 5A) are presented in Appendix 1. 

Table 16 
Discrete Receptor PM10 Annual Average Concentrations 

 PM10 Concentration- Annual Average (µg/m
3
) 

Receptor 
ID * 

Scenario 1B Scenario 4A Scenario 5A 

Incremental Cumulative Incremental Cumulative Incremental Cumulative 

A 0.4 16 0.4 16 0.5 16 

B 0.9 16 0.9 16 1.0 16 

C 0.2 16 1.4 17 1.6 17 

D 0.9 16 0.9 16 0.9 16 

E 0.7 16 0.7 16 0.6 16 

F 0.4 16 0.5 16 0.4 16 

G 0.1 16 0.1 16 0.2 16 

H 0.1 16 0.1 16 0.2 16 

I 0.1 16 0.1 15 0.1 16 

Guideline 30 

*  See Figure 4 

Table 17 
Discrete Receptor PM10 24 Hour Average Concentrations 

 PM10 Concentration- 24 Hour Average (µg/m
3
) 

Receptor 
ID * 

Scenario 1B Scenario 4A Scenario 5A 

Incremental Cumulative Incremental Cumulative Incremental Cumulative 

A 0.7 40 0.6 40 0.9 40 

B 1.3 41 1.4 41 1.5 41 

C 1.1 41 1.8 42 1.9 43 

D 1.2 41 1.2 41 1.2 41 

E 0.5 40 0.8 40 0.3 40 

F 0.1 40 0.5 40 0.2 40 

G 0.0 39 0.0 39 0.0 39 

H 0.0 39 0.0 39 0.0 39 

I 0.0 39 0.0 39 0.0 39 

Guideline 50 

*  See Figure 4 

9.3 PM2.5 RESULTS 

Table 18 and Table 19 presents the results of the dispersion modelling for PM2.5 from the 

Project Site at each of the nominated residences/properties using the emission rates 

calculated in Section 7.  As discussed in Section 6.3, a background concentration of 5.7 µg/m³ 

annual average and an hourly varying average for 24 hour concentrations have been assumed 

for the Project Site. 

Annual average PM2.5 concentrations are well within the criterion of 8 µg/m³ at all modelled 

residences/properties. As the nominated residences/properties were chosen as being 

indicative of any surrounding residences/properties, it can be determined that the annual 
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average PM2.5 concentrations at residences/properties surrounding those modelled would also 

be within the relevant criterion of 8 µg/m³. 

Contour plots of the incremental increase in PM2.5 concentrations attributable to the Project 

Site (Scenarios 1B, 4A and 5A) are presented in Appendix 1.   

Table 18 
Discrete Receptor PM2.5 Annual Average Concentrations 

 PM2.5 Concentration- Annual Average (µg/m
³
) 

Receptor 
ID * 

Scenario 1B Scenario 4A Scenario 5A 

Incremental Cumulative Incremental Cumulative Incremental Cumulative 

A 0.1 5.8 0.1 5.8 0.1 5.8 

B 0.2 5.9 0.2 5.9 0.2 5.9 

C 0.1 5.8 0.4 6.1 0.3 6.0 

D 0.1 5.8 0.1 5.8 0.2 5.9 

E 0.1 5.8 0.1 5.8 0.1 5.8 

F 0.1 5.8 0.1 5.8 0.1 5.8 

G 0.0 5.7 0.0 5.7 0.0 5.7 

H 0.0 5.7 0.0 5.7 0.0 5.7 

I 0.0 5.7 0.0 5.7 0.0 5.7 

Guideline 8 

*  See Figure 4 

Table 19 
Discrete Receptor 24 Hour Average PM2.5 Concentrations 

 PM2.5 Concentration- Annual Average (µg/m
³
) 

Receptor 
ID * 

Scenario 1B Scenario 4A Scenario 5A 

Incremental Cumulative Incremental Cumulative Incremental Cumulative 

A 0.9 18 0.9 18 1.2 18 

B 1.5 19 1.5 19 1.5 19 

C 1.3 18 2.2 19 2.3 19 

D 1.5 19 1.4 19 1.8 19 

E 1.1 18 1.0 18 1.0 18 

F 0.6 18 0.9 18 0.5 18 

G 0.6 18 0.5 18 0.7 18 

H 0.3 17 0.3 17 0.5 17 

I 0.3 17 0.3 17 0.3 17 

Guideline 25 

*  See Figure 4 

9.4 DEPOSITED DUST RESULTS 

Table 20 presents the results of the dispersion modelling for deposited dust from the Project 

Site at each of the nominated residences/properties using the emission rates calculated in 

Section 7.  As discussed in Section 6.3 a conservative background flux of 2 g/m²/month has 

been assumed for the Project Site. 

Annual average deposited concentrations are well within the criterion of 4 g/m²/month at all 

modelled residences/properties. As the nominated residences/properties were chosen as 
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being indicative of any surrounding residences/properties, it can be determined that the annual 

average TSP concentrations at residences/properties surrounding those modelled would also 

be within the relevant criterion of 4 g/m²/month. 

Contour plots of the incremental increase in deposited dust fluxes attributable to the Project 

Site (Scenarios 1B, 4A and 5A) are presented in Appendix 1.   

Table 20 
Discrete Receptor Annual Average Deposited Dust Flux 

 Deposited Dust Flux - Annual Average (g/m²/month) 

Receptor 
ID * 

Scenario 1B Scenario 4A Scenario 5A 

Incremental Cumulative Incremental Cumulative Incremental Cumulative 

A 0.2 2.1 0.1 2.1 0.1 2.1 

B 0.4 2.2 0.2 2.2 0.2 2.2 

C 0.0 2.0 0.0 2.0 0.0 2.0 

D 0.3 2.1 0.1 2.1 0.1 2.1 

E 0.2 2.1 0.1 2.1 0.1 2.1 

F 0.1 2.0 0.0 2.0 0.0 2.0 

G 0.0 2.0 0.0 2.0 0.0 2.0 

H 0.0 2.0 0.0 2.0 0.0 2.0 

I 0.0 2.0 0.0 2.0 0.0 2.0 

Guideline 2 incremental or 4 cumulative 

*  See Figure 4 

 

10. M I T I G AT I O N AN D  M I N I M I S AT I ON  

Metromix has been successfully operating a quarrying operation at this site for many years. 

The site has not received any complaints relating to air quality throughout this period of 

operation. This partly due to the natural mitigation provided by the elevated terrain on three 

sides of the quarry that will inhibit wind speed in the immediate vicinity of the quarry. The 

naturally high moisture content in the conglomerate assists to limit dust generation. Additional 

dense vegetative buffers on the boundaries of the operational areas act to dampen wind 

speeds and filter dust particles from emissions from the site. 

The operations within the proposed quarry extensions will continue to adopt the same 

mitigation practices that have been effective to date. Metromix in fact intends to improve on 

these though the use of conveyors rather haul trucks during the extraction operations in the 

Southern and Northern Extension. The following mitigation methods are currently adopted by 

Metromix and will be adopted under the proposed operation associated with the quarry 

extension: 

Current mitigation includes: 

 During periods of extended dry weather and/or high winds, when dust nuisance 

has the potential to occur as a result of quarrying activities, dust is managed 

through the use of a water truck to suppress emissions; 

 Material stockpiles are located in sheltered locations and not close to sensitive 

receptors;  

 Wind shielding of conveyors; 
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 Conveyor transfer enclosures; and 

 Internal roads will be surfaced with well graded materials to limit dust lift-off. 

Internal vehicle movements 

 All vehicles travelling on internal unsealed roads will be limited to a speed 

appropriate for the conditions and safety i.e. less than 40 km/hr. 

 Limiting load sizes to ensure that product does not extent above truck sidewalls. 

 Care will be taken to avoid spillage during loading. 

Additional controls that will be implemented to the proposed quarry extensions are as follows: 

 Ceasing or modification of activities on dry windy days when plumes of dust are 

visible; 

 Minimisation of dump heights from trucks, front-end loaders and conveyors; 

 Watering of exposed areas that are not covered in gravel under dry and windy 

conditions (visible dust plumes being the trigger for this action); 

 Blasts are scheduled so that they do not occur in very high wind conditions; 

 A complaints management system will be adopted to ensure that all complaints 

are dealt with through investigation and implementation of corrective treatments; 

 Truck queuing, unnecessary idling of trucks and unnecessary trips will be 

reduced through logistical planning, where possible; 

 The on-site wheel wash would reduce mud tracking caused by trucks travelling 

eastwards along Railway Street; and 

 Any mud tracking onto Rhondda Road will be cleaned as soon as practicable. 

11. G R EE N H OU SE G AS  AS S E S SM EN T 

A quantitative greenhouse gas assessment has been undertaken to estimate potential 

greenhouse gas emissions associated with the Project.   

11.1 DIRECT AND INDIRECT EMISSIONS (EMISSION SCOPES) 

The National Greenhouse Accounts Factors (NGA Factors) (DCC, 2009) defines two types of 

greenhouse gas emissions: 

Direct emissions are produced from sources within the boundary of an organisation and as a result of the 

organisation’s activities. 

Indirect emissions are emission generated in the wider economy as a consequence of an organisation’s 

activities (particularly from its demand for goods and services), but which are physically produced by the 

activities of another organisation. 

The NGA Factors identifies three ‘scopes’ of emissions for greenhouse gas accounting and 

reporting purposes, defined as follows: 

 Direct (or point-source) emission factors give the kilograms of carbon dioxide equivalent (CO2-e) 

emitted per unit of activity at the point of emission release (i.e. fuel use, energy use, manufacturing 

process activity, mining activity, on-site waste disposal, etc.). These factors are used to calculate 

scope 1 emissions. 
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 Indirect emission factors are used to calculate scope 2 emissions from the generation of the electricity 

purchased and consumed by an organisation as kilograms of CO2-e per unit of electricity consumed. 

Scope 2 emissions are physically produced by the burning of fuels (coal, natural gas, etc.) at the 

power station. 

 Various emission factors can be used to calculate scope 3 emissions.  For ease of use, specific ‘scope 

3’ emission factors are reported for organisations that: 

(a) burn fossil fuels: to estimate their indirect emissions attributable to the extraction, production 

and transport of those fuels; or  

(b) consume purchased electricity: to estimate their indirect emissions from the extraction, 

production and transport of fuel burned at generation and the indirect emissions 

attributable to the electricity lost in delivery in the T&D network. 

11.2 GREENHOUSE GAS CALCULATION METHODOLOGY 

Quantification of potential emissions from the Project has been undertaken in relation to both 

carbon dioxide (CO2) and other non-CO2 greenhouse gas emissions. 

For comparative purposes, non-CO2 greenhouse gases are awarded a “CO2-equivalence” 

(CO2-e) based on their contribution to the enhancement of the greenhouse effect.  The CO2-e of 

a gas is calculated using an index called the Global Warming Potential (GWP).  The GWPs for 

a variety of non-CO2 greenhouse gases are contained within the Intergovernmental Panel on 

Climate Change (IPCC), (1996) document Revised 1996 IPCC Guidelines for National 

Greenhouse Gas Inventories. 

The GWPs of relevance to this assessment are: 

 methane (CH4): GWP of 21 (21 times more effective as a greenhouse gas than 

CO2); and 

 nitrous oxide (N2O): GWP of 310 (310 times more effective as a greenhouse gas 

than CO2). 

The short-lived gases such as carbon monoxide (CO), nitrogen dioxide (NO2), and non-

methane volatile organic compounds (NMVOCs) vary spatially and it is consequently difficult to 

quantify their global radiative forcing impacts.  For this reason, GWP values are generally not 

attributed to these gases nor have they been considered further as part of this assessment. 

The greenhouse gas emissions associated with the Project have been assessed in terms of 

direct (Scope 1) emission potential, indirect (Scope 2) emission potential and significant 

upstream/downstream (Scope 3) emission potential.   

A summary of the potential Project greenhouse gas emission sources is provided in Table 21.   

Activity Data 

To assess the GHG impact of the proposed Project (to 1 Mtpa extraction rate), activity data 

has been scaled as outlined in Table 22. Average activity data for the years 2007 to 2009, 

associated with an average of 665,215 tpa hard rock extraction rate has been provided by the 

Proponent and scaled to reflect the 1 Mtpa extraction rate proposed as part of the Project.   

Table 23 presents the percentages of product being transported by Metromix, Holcim, Hanson 

and others trucks to market.  In the calculation of fuel consumed during this transportation, it 

has been assumed that each vehicle has a capacity of 30 t and a fuel economy of 

30 litres/100 km (VTT, 2005).   
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Table 21 
Summary of Potential Project Greenhouse Gas Emissions 

Project 
Component 

Direct Emissions Indirect Emissions 

Scope 1 Scope 2 Scope 3 

Diesel Emissions from the 
combustion of diesel at the 
Project (stationary energy and 
transport purposes). 

N/A Estimated emissions 
attributable to the extraction, 
production and transport of 
diesel consumed at the Project 
Site. 

Explosives Emissions from explosives 
used as part of the Project. 

N/A N/A 

Electricity N/A Emissions associated with the 
consumption of generated 
and purchased electricity at 
the Project Site. 

Estimated emissions from the 
extraction, production and 
transport of fuel burned for the 
generation of electricity 
consumed at the Project Site 
and the electricity lost in 
delivery in the transmission and 
distribution network. 

Road Product 
Transport 

Emissions from the 
combustion of diesel 
consumed by Metromix 
owned vehicles transporting 
product from Quarry. 

N/A Emissions from the combustion 
of diesel consumed by trucking 
contractors transporting product 
from Quarry. 

Employee 
Travel 

N/A N/A Emissions from the combustion 
of fuel consumed by staff 
travelling to and from Quarry. 

 

N/A = Not applicable 

Table 22 
Summary of Project Related Activity Data Relevant to GHG Emissions (Current and Proposed 

Operations) 

Activity Quantity  
(Operations – 
Average 2007 to 
2009 [665,215 tpa])  

Quantity (Project  
[1 Mtpa]) 

Scaling Factor 
Applied 

Annual conglomerate production (t) 665,215 tpa 1,000,000 tpa 1.5 (1 Mt/0.66 Mt) 

Annual Electricity Consumption (kWh) 1,595,002 2,397,726 1.5 

Annual Diesel Consumption (litres [L]) On-
site 

392,099 589,432 1.5 

Annual Diesel Consumption (L) Product 
transport by Road (see Table 23) 

476,028 715,600 Extrapolated from 
fuel used for 
transportation of 
2 Mtpa 

Explosive Use (tonnes) 333 500 1.5 

Annual fuel consumption (L) due to 
employee vehicle movements (see Table 24) 

23,712 33,512 Assumed employee 
increase from 24 to 
34  
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Table 23 
Percentages and Quantities of Product Transported to Market (Current and Proposed) 

Market % of Product to 
Market 

Distance to 
Market (km) 

Quantity of Product 
to Market (Current) 

Quantity of Product 
to Market 
(Proposed) 

Lake Macquarie  55 20 365,868 550,000 

Newcastle 24 19 159,652 240,000 

Port Stephens 3 70 19,956 30,000 

Cessnock 2 44 13,304 20,000 

Maitland 3 36 19,956 30,000 

Central Coast 5 88 33,261 50,000 

Sydney 7 147 46,565 70,000 

Other 1 147 6,652 10,000 

Note 1: “Other” assumed to be Sydney for the purpose of providing a conservative assessment.   

Note 2: The percentage of product being transported to the Sydney market will increase into the future due to the upcoming 
closure of the Penrith Lakes quarry.  Impacts upon the quantity of material transported to Sydney is currently unclear and the 
status quo has been retained for the purposes of this assessment.   

Table 24 
Calculated Fuel Consumption in Employee Vehicles 

Variable Current Production Rate (665,215 tpa) Proposed Production Rate (1 Mtpa) 

Employee Numbers 24 34 

Number of vehicle 
movements per year 
(assumed 260 day 
operation) 

12,480 17,680 

Total vehicle km’s per 
year (assumed residence 
Newcastle) 

237,120 335,920 

Total fuel consumption (L) 
(assumed 10 L/100km 
fuel efficiency) 

23,712 33,592 

 

11.2.1.1 Scope 1: Direct Emissions 

Diesel Usage 

Scope 1 greenhouse gas emissions attributable to diesel relate to the use of on-site machinery 

and transport.   

The primary fuel source for the vehicles, plant and equipment operating at the Project is diesel.  

Diesel consumption for all mobile and fixed equipment for the Project is estimated as 

393,000 litres (L) for a sales level of 665 000t increasing to 590 000 L per annum for a sales 

level of 1 Mtpa.  Diesel usage for off-site product transport by road is estimated to be 

476,028 L per annum currently, increasing to 715,600 L per annum for the 1 Mtpa extraction 

scenario.   

It is noted that road transport sources are not all within the direct control of the Proponent, 

however, for the purposes of this assessment, it has been assumed that all road transport 

sources are within direct control of the Proponent and have therefore been calculated as 

Scope 1 emissions.   
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The annual emissions of CO2 and other greenhouse gas from this source have been estimated 

using emission factors for diesel-fuelled vehicles (as a worst case) contained in Tables 3 and 4 

of the NGA Factors (DCC, 2009).  It has been assumed that the energy content of diesel is 

38.6 mega joules per litre (MJ/L) (DCC, 2009). 

Explosives 

The use of explosives in quarrying leads to the release of greenhouse gases.  The activity 

level is the mass of explosive used (in tonnes).  The quantity of explosives to be used as part 

of the Project are detailed within Table 22.   

The current edition of the NGA Factors (DCC, 2009) does not include emission factors for 

CO2-e resulting from the use of ANFO or emulsion explosives.  However, an emission factor of 

0.17 t CO2-e per t of explosive (t CO2-e/t explosive) has been sourced from the February 2008 

edition of the NGA Factors for use in this assessment. 

11.2.1.2 Scope 2: Electricity Indirect Emissions 

Emissions of GHG result from the consumption of purchased electricity generated at off-site 

locations.   

State emission factors are used because electricity flows between states are significantly 

constrained by the capacity of the inter-state interconnectors and in some cases there are no 

interconnections. 

Electricity consumption for the Project has been calculated as (approximately) 

1,595,000 Kilowatt-hours (kWh) currently, increasing to approximately 2 400 000 kWh when 

sales reach 1 Mtpa.   

The emission factor for Scope 2 (0.89 tonnes of CO2-equivalents per kilowatt hour 

[t CO2-e/kWh]) represents the consumption of purchased electricity in NSW. 

11.2.1.3 Scope 3: Other Indirect Emissions 

Extraction, Production and Transport of Diesel Consumed as part of the Project 

Scope 3 greenhouse gas emissions attributable to diesel used at the Project relate to its 

extraction, production and transport. 

The annual emissions of CO2 and other greenhouse gases from this source have been 

estimated using Table 38 of the NGA Factors (DCCEE, 2009).   

Vehicle Use by Employees 

Based on information provided by the Proponent, employees at the Project travel an average 

of 19 km to work (calculated based on 100% of workforce living in Newcastle).  The number of 

employees associated with the Project would be 34, an increase of 10 from current operations.  

Based on these assumptions, employees would travel approximately 1,292 km to and from 

work per day as part of the Project operations, or 335,920 km each year.  Assuming a diesel 

fuel consumption rate of 10 litres/100 km, this employee travel would result in the combustion 

of approximately 33 600 litres of diesel fuel per annum.   
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11.3 GREENHOUSE GAS CALCULATION RESULTS 

Calculated Scope 1, Scope 2 and Scope 3 emissions of greenhouse gas resulting from the 

emissions sources outlined above for the Project are presented in Table 25, Table 26 and 

Table 27, respectively.  Total annual Project emissions have been calculated and are 

presented in Table 28.  Also presented are the emissions calculated to be attributable to 

operations associated with 665,215 tpa conglomerate extraction, for comparison.   

The most significant direct emissions are associated with the combustion of diesel in site 

vehicles and equipment and in off site distribution of product.  The total direct (Scope 1) 

emissions from the Project are estimated to be approximately 3,521 t CO2-e per annum, an 

increase of approximately 1,179 tonnes per annum, on the current extraction rate.   
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Table 25 
Scope 1 Greenhouse Gas Emissions from the Project  

Emissions Source Activity Rate Units Emission 
Factor 

Units Calculated Emissions t CO2-e /annum 

665,215 tpa 1 Mtpa 665,215 tpa 1 Mtpa Difference 

Diesel Combustion - 
Onsite 392 589 kL 69.9 

kg 
CO2-e/GJ 1,058 1,590 532 

Diesel Combustion - 
Road Transport  476 716 kL 69.9 

kg CO2-e 
/GJ 1,284 1,931 646 

Explosive Use 0 0 tonnes 0.17 t CO2-e /t 0 0 0 

Total Scope 1 2,342 3,521 1,179 

Table 26 
Scope 2 Greenhouse Gas Emissions from the Project  

Emissions Source Activity Rate Units Emission 
Factor 

Units Calculated Emissions t CO2-e /annum 

665,215 tpa 1 Mtpa 665,215 tpa 1 Mtpa Difference 

Electricity 
Consumption 1,595,002 2,397,726 kwh 0.89 

kg CO2-e 
/kwh 1,420 2,134 714 

Total Scope 2 1,420 2,134 714 

Table 27 
Scope 3 Greenhouse Gas Emissions from the Project 

Emissions Source Activity Rate Units Emission 
Factor 

Units Calculated Emissions t CO2-e /annum 

665,215 tpa 1 Mtpa 665,215 tpa 1 Mtpa Difference 

Electricity 
Consumption 1,595,002 2,397,726 kwh 0.18 

kg CO2-e 
/kwh 287 432 144 

Diesel Combustion - 
Onsite 392 589 kL 5.3 

kg CO2-e 
/GJ 80 121 40 

Diesel Combustion - 
Road Transport  476 716 kL 5.3 

kg CO2-e 
/GJ 97 146 49 

Diesel Combustion - 
employees 24 34 kL 5.3 

kg CO2-e 
/GJ 5 7 2 

Total Scope 3 470 705 236 
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Table 28 
Scope 1, 2 and 3 Greenhouse Gas Emissions Attributable to the Project (t CO2-e/annum) 

Operations GHG Emissions t CO2-e/annum 

Scope 1 Scope 2 Scope 3 Total 

665,215 tpa 2,342 1,420 470 4,231 

1 Mtpa 3,521 2,134 705 6,361 

Emission Increase 1,179 714 236 2,129 

 

A comparison of the predicted direct (Scope 1) emissions against Australia’s 2007 net 

emissions of 597 Mt CO2-e demonstrates the Project would represent approximately 0.001 % of 

the total annual Australian emissions (DCC, 2008).  A comparison of the predicted Scope 1 

emissions against NSW emissions in 2007 (162.7 Mt CO2-e) demonstrates that the Project 

would represent approximately 0.002% of NSW emissions (DCC, 2007).   

11.4 GREENHOUSE GAS MITIGATION MEASURES 

The Australian Government Department of Resources, Energy and Tourism 2002 document 

Best Practice Environmental Management in Mining - Energy Efficiency and Greenhouse Gas 

Reduction was created to “promote best practice in energy efficiency and GHG gas 

management in the mining industry”.  The following list details some methods from this 

document that could assist in the reduction of GHG emissions from operations at the Teralba 

Quarry. 

Relating to Diesel Consumption 

 Minimise the use of haul trucks by overland conveyors where possible.  Trade off 

is increased electricity consumption; 

 Optimisation of incline/decline of haul routes to reduce transport distance from 

extraction area; 

 Reduce vehicle idling time; and 

 Maintain optimum tyre pressure. 

Regarding Electricity Consumption 

 Installation of most efficient crusher and other processing plant technology 

available should be a priority; 

 Close regulation of the daily operation of lighting; and 

 Implement solar-powered lighting about site where possible. 

11.5 RECOMMENDATIONS BASED ON GREENHOUSE GAS ASSESSMENT 

It is recommended that the Proponent continue to monitor consumption of diesel fuel, 

explosives, electricity and the destination of product.  Continual calculation of GHG emissions 

resulting from both current and proposed operations will allow the identification of those areas 

where opportunities exist for reduction.    
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12. C O N C L U SI O NS  

SLR Consulting Pty Ltd (SLR) has been commissioned by R.W. Corkery and Co Pty Ltd on 
behalf of Metromix Pty Ltd to undertake an Air Quality Impact Assessment (AQIA) for the 
Teralba Quarry Extensions Project. 

Dispersion modelling using the CALPUFF modelling suite was conducted for a full year (2008) 
using three dimensional terrain, prognostic meteorology and where possible locally measured 
background pollutant concentration data. 

The dispersion modelling predicted that including conservative background concentrations 

concentrations of annual average TSP and annual average PM10 concentrations would meet 

DECCW guidelines at all of the identified discrete receptors and at the boundaries of the 

Project Site. Annual average deposited dust fluxes were also predicted to meet DECCW 

guidelines at all sensitive receiving environments. 

Annual average and 24 hour average PM2.5 were predicted to be 3% and 5% of the DECCW 

guidelines respectively without the addition of background concentrations at the worst affected 

sensitive receivers. This indicates that exceedances of the DECCW guidelines for PM2.5 at the 

nearest receptors are likely to be driven by sources other than the quarry. 

24 hour average PM10 are predicted to exceed the DECCW guideline value of 50 µg/m³ at and 

just beyond the northern-most border of the Project Site. This area forms part of a 

neighbouring coal mining operation and will not be used for residential purposes. There is a 

ridge to the north east of this northern most border that separates Teralba Quarry from the 

mining operation which would act as an effective barrier separating the two operations.  

Given that the project is not predicted to impact upon the nearby residences, it is anticipated 

that the level of emission control technology outlined in this assessment will be sufficient for 

this Project. However, it is recommended that a dust management plan be implemented for the 

site. 
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Figure 17: Scenario 1B - Predicted annual average TSP concentrations 

(all concentrations in µg/m³, guideline concentration is 90 µg/m³, excludes background) 
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Figure 18: Scenario 4A - Predicted annual average TSP concentrations 

(all concentrations in µg/m³, guideline concentration is 90 µg/m³, excludes background) 
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Figure 19: Scenario 5A - Predicted annual average TSP concentrations 

(all concentrations in µg/m³, guideline concentration is 90 µg/m³, excludes background) 
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Figure 20: Scenario 1B - Predicted annual average PM10 concentrations 

(all concentrations in µg/m³, guideline concentration is 30 µg/m³ indicated by red line, includes background) 
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Figure 21: Scenario 4A - Predicted annual average PM10 concentrations 

(all concentrations in µg/m³, guideline concentration is 30 µg/m³ indicated by red line, includes background) 
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Figure 22: Scenario 5A - Predicted annual average PM10 concentrations 

(all concentrations in µg/m³, guideline concentration is 30 µg/m³ indicated by red line, includes background) 
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Figure 23: Scenario 1B - Predicted 24 hour average PM10 concentrations 

(all concentrations in µg/m³, guideline concentration is 50 µg/m³ indicated by red line, includes background) 
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Figure 24: Scenario 4A - Predicted 24 hour average PM10 concentrations 

(all concentrations in µg/m³, guideline concentration is 50 µg/m³ indicated by red line, includes background) 
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Figure 25: Scenario 5A - Predicted 24 hour average PM10 concentrations 

(all concentrations in µg/m³, guideline concentration is 50 µg/m³ indicated by red line, includes background) 
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Figure 26: Scenario 1B - Predicted annual average PM2.5 concentrations 

(all concentrations in µg/m³, guideline concentration is 8 µg/m³, excludes background) 
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Figure 27: Scenario 4A - Predicted annual average PM2.5 concentrations 

(all concentrations in µg/m³, guideline concentration is 8 µg/m³, excludes background) 
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Figure 28: Scenario 5A - Predicted annual average PM2.5 concentrations 

(all concentrations in µg/m³, guideline concentration is 8 µg/m³, excludes background) 
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Figure 29: Scenario 1B - Predicted 24 hour average PM2.5 concentrations 

(all concentrations in µg/m³, guideline concentration is 25 µg/m³, excludes background) 
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Figure 30: Scenario 4A - Predicted 24 hour average PM2.5 concentrations 

(all concentrations in µg/m³, guideline concentration is 25 µg/m³, excludes background) 
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Figure 31: Scenario 5A - Predicted 24 hour average PM2.5 concentrations 

(all concentrations in µg/m³, guideline concentration is 25 µg/m³, excludes background) 
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Figure 32: Scenario 1B - Predicted annual average deposited dust 

(all concentrations in, guideline concentration is 2 g/m²/mth incremental impact, excludes background) 
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Figure 33: Scenario 4A - Predicted annual average deposited dust 

(all concentrations in, guideline concentration is 2 g/m²/mth incremental impact, excludes background) 
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Figure 34: Scenario 5A - Predicted annual average deposited dust 

(all concentrations in, guideline concentration is 2 g/m²/mth incremental impact, excludes background) 
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Scenario 1b Model Configuration 
 

 CALPUFF Model Configuration 

 --------------------------- 

 

 File Examined: E:\30-2060\1BPUFF.CON 

  

 Titles: 

  Produced by CALPUFF Version: 6.263  Level: 080827 

  Internal Coordinate Transformations  ---  COORDLIB   Version: 1.99   Level: 070921 

 

 Time Period: 

  Data BEGIN on 01 Jan 2008 at 00:00:00 (hh:mm:ss)     UTC+1000 

  Data   END on 02 Jan 2009 at 00:00:00 (hh:mm:ss)     UTC+1000 

  

 Number of periods    =       8808 

 Averaging time (sec) =       3600 

  

 

 

 

 Species: 

    DUST            (g/m3) 

    TSP             (g/m3) 

    PM10            (g/m3) 

    PM2_5           (g/m3) 

  

 Grid Configuration: 

   NX Cells        =  50 

   NY Cells        =  50 

   Cell Size (km)  =  0.200000003 

   SW Corner (km)  =  364.495453 6346.59180 

  

 Coordinate System: 

   DATUM Code              = WGS-84   

   Map Projection          = UTM      

   UTM Zone         (1-60) =  56 

   Hemisphere              = S    

  

 

 

 

 Sources:
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   Number of Points    =  0 

   Number of Volumes   =  81 

   Number of Areas     =  27 

   Number of Lines     =  0 

  

 Receptors: 

   Grid (ngx,ngy)      =  35 31 

   Discrete            =  9 

 

CALPUFF Model Options 

 

M  M  M  M  M  M  M  M  M  M  M  M     M     M  M  M  M  M  M  M  M  M  M  M  M  M  M  M  M 

G  S  C  A  W  D  T  D  D  P  T  T     T     C  R  B  T  T  S  P  T  C  C  S  S  B  S  F  R 

A  L  H  Q  E  R  I  I  I  D  U  A     A     T  O  D  R  I  H  A  I  T  T  P  G  C  O  O  E 

U  U  E  C  T  Y  L  S  S  F  R  U     U     U  U  W  A  P  E  R  N  A  S  L  T  O  U  G  G 

S  G  M  H        T  P  P     B  L     A     R  G     N     A  T  V  D  G  I  I  N  R       

S        E              2     V  Y     D     B  H     S     R  L     J     T  B     C       

         M                    W        V                                      L     E       

  

1  0  0  0  0  1  0  3  3  0  3  0     0     1  0  1  0  1  0  1  0  3  0  0  0  0  1  0  0   

 

CALPUFF Source Details 
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Mean Mean Release Base Sigma Sigma 

 

TSP PM10 PM2.5  Diurnal  

Source Type X Y Height Elev Y Z 

Units 

Rate Rate Rate Cycle
a
 

  km km m m(MSL) m m 

 

    

WA AREA 367.6465 6352.407 0.1 57.4 - 0.1 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

EP AREA 367.8773 6352.127 0.1 50.8 - 0.1 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

SE AREA 368.1705 6351.934 0.1 56.5 - 0.1 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

WSA AREA 367.8718 6352.459 2 54.4 - 0.5 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

OA AREA 368.5868 6351.993 0.1 47.1 - 0.1 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

ES AREA 368.4795 6352.279 2 64.9 - 0.5 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

PP AREA 368.291 6352.276 2 57.7 - 0.5 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

NE AREA 368.2315 6352.812 0.1 71.5 - 0.1 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

MPE AREA 368.4637 6352.694 0.1 83.6 - 0.1 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

N-BLAO1 VOLUME 368.362 6353.03 4 46.5 57 1 kg/h 8.95E+00 8.82E+00 1.32E+00 12PM daily 

N-ESFO1 VOLUME 368.258 6351.884 4 63.5 82.6 1 kg/h 5.05E-02 4.54E-02 6.79E-03 11/24 

N-ESFO2 VOLUME 368.355 6352.909 2 42.5 74.4 0.5 kg/h 2.53E-02 2.27E-02 3.40E-03 11/24 

N-FELO1 VOLUME 367.936 6352.41 4 54.6 80.3 1 kg/h 3.79E-02 3.40E-02 5.10E-03 11/24 

N-FELO2 VOLUME 368.015 6352.355 4 56.8 70.8 1 kg/h 3.79E-02 3.40E-02 5.10E-03 11/24 

N-DRIL1 VOLUME 368.362 6353.03 4 46.5 57 1 kg/h 5.81E-01 5.80E-01 8.70E-02 11/24 

N-TRUO1 VOLUME 368.276 6352.26 4 56.5 70.8 1 kg/h 2.40E+00 1.63E+00 2.45E-01 11/24 

N-PCRHM1 VOLUME 368.276 6352.26 4 56.5 70.8 1 kg/h 2.00E+00 1.52E+00 2.28E-01 11/24 

N-SCREEN1 VOLUME 368.276 6352.26 4 56.5 70.8 1 kg/h 2.20E-01 1.41E-01 9.50E-03 11/24 
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N-TCRHM1 VOLUME 368.276 6352.26 4 56.5 70.8 1 kg/h 5.40E-02 4.62E-02 8.55E-03 11/24 

N-LSTO1 VOLUME 368.276 6352.26 4 56.5 70.8 1 kg/h 8.00E-01 6.46E-01 9.69E-02 11/24 

N-HTCH1 VOLUME 368.276 6352.26 4 56.5 70.8 1 kg/h 1.00E+00 7.60E-01 1.14E-01 11/24 

N-FELO3 VOLUME 368.015 6352.355 4 50.3 83.3 1 kg/h 3.79E-02 3.40E-02 5.10E-03 11/24 

ASPHALT VOLUME 368.46 6352.363 4 71.7 47.6 1 kg/h 4.03E-01 3.82E-01 4.21E-02 11/24 

ROAD1 VOLUME 368.165 6352.468 2 71.9 38 1 kg/d 2.44E+01 6.54E+00 6.54E-01 11/24 

ROAD2 VOLUME 368.258 6352.397 2 68.9 38 1 kg/d 2.44E+01 6.54E+00 6.54E-01 11/24 

ROAD3 VOLUME 368.362 6352.351 2 67 38 1 kg/d 2.44E+01 6.54E+00 6.54E-01 11/24 

URE1 VOLUME 368.339 6352.257 2 57.6 30 1 kg/d 6.15E+00 1.64E+00 1.64E-01 11/24 

URE2 VOLUME 368.32 6352.15 2 50.1 30 1 kg/d 6.15E+00 1.64E+00 1.64E-01 11/24 

URE3 VOLUME 368.393 6352.063 2 47.8 30 1 kg/d 6.15E+00 1.64E+00 1.64E-01 11/24 

URE4 VOLUME 368.533 6352.011 2 47.3 30 1 kg/d 6.15E+00 1.64E+00 1.64E-01 11/24 

URE5 VOLUME 368.669 6352.013 2 48.4 30 1 kg/d 6.15E+00 1.64E+00 1.64E-01 11/24 

URE6 VOLUME 368.809 6351.975 2 44.9 30 1 kg/d 6.15E+00 1.64E+00 1.64E-01 11/24 

URE7 VOLUME 368.912 6351.922 2 42.9 30 1 kg/d 6.15E+00 1.64E+00 1.64E-01 11/24 

URE8 VOLUME 369.033 6351.899 2 42 30 1 kg/d 5.31E+00 1.02E+00 2.43E-01 11/24 

URE9 VOLUME 369.146 6351.866 2 34.7 30 1 kg/d 5.31E+00 1.02E+00 2.43E-01 11/24 

HR1 VOLUME 368.388 6352.809 2 89 30 1 kg/d 8.95E+00 8.82E+00 1.32E+00 11/24 

HR2 VOLUME 368.421 6352.637 2 84 30 1 kg/d 5.05E-02 4.54E-02 6.79E-03 11/24 

HR3 VOLUME 368.12 6351.888 2 63.2 30 1 kg/d 2.53E-02 2.27E-02 3.40E-03 11/24 
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HR4 VOLUME 367.923 6352.012 2 56.9 30 1 kg/d 9.36E-01 4.63E-01 4.63E-02 11/24 

HR5 VOLUME 367.923 6352.258 2 44.8 30 1 kg/d 9.36E-01 4.63E-01 4.63E-02 11/24 

HR6 VOLUME 368.125 6352.308 2 53.3 30 1 kg/d 9.36E-01 4.63E-01 4.63E-02 11/24 
a
 see end of this Appendix for details 
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Scenario 4A Model configuration 

 CALPUFF Model Configuration 

 --------------------------- 

 

 File Examined: E:\30-2060\4APUFF.CON 

  

 Titles: 

  Produced by CALPUFF Version: 6.263  Level: 080827 

  Internal Coordinate Transformations  ---  COORDLIB   Version: 1.99   Level: 070921 

 

 Time Period: 

  Data BEGIN on 01 Jan 2008 at 00:00:00 (hh:mm:ss)     UTC+1000 

  Data   END on 02 Jan 2009 at 00:00:00 (hh:mm:ss)     UTC+1000 

  

 Number of periods    =       8808 

 Averaging time (sec) =       3600 

  

 

 

 

 Species: 

    DUST            (g/m3) 

    TSP             (g/m3) 

    PM10            (g/m3) 

    PM2_5           (g/m3) 

  

 Grid Configuration: 

   NX Cells        =  50 

   NY Cells        =  50 

   Cell Size (km)  =  0.200000003 

   SW Corner (km)  =  364.495453 6346.59180 

  

 Coordinate System: 

   DATUM Code              = WGS-84   

   Map Projection          = UTM      

   UTM Zone         (1-60) =  56 

   Hemisphere              = S    

  

 

 

 

 Sources:
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   Number of Points    =  0 

   Number of Volumes   =  49 

   Number of Areas     =  18 

   Number of Lines     =  0 

  

 Receptors: 

   Grid (ngx,ngy)      =  35 31 

   Discrete            =  9 

 

CALPUFF Model Options 

 

M  M  M  M  M  M  M  M  M  M  M  M     M     M  M  M  M  M  M  M  M  M  M  M  M  M  M  M  M 

G  S  C  A  W  D  T  D  D  P  T  T     T     C  R  B  T  T  S  P  T  C  C  S  S  B  S  F  R 

A  L  H  Q  E  R  I  I  I  D  U  A     A     T  O  D  R  I  H  A  I  T  T  P  G  C  O  O  E 

U  U  E  C  T  Y  L  S  S  F  R  U     U     U  U  W  A  P  E  R  N  A  S  L  T  O  U  G  G 

S  G  M  H        T  P  P     B  L     A     R  G     N     A  T  V  D  G  I  I  N  R       

S        E              2     V  Y     D     B  H     S     R  L     J     T  B     C       

         M                    W        V                                      L     E       

  

1  0  0  0  0  1  0  3  3  0  3  0     0     1  0  1  0  1  0  1  0  3  0  0  0  0  1  0  0   

 

CALPUFF Source Details 
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  Mean Mean Release Base Sigma Sigma 
 

TSP PM10 PM2.5 Diurnal  

Source Type X Y Height Elev Y Z Units Rate Rate Rate Cycle
a
 

  km km m m(MSL) m m 

 

    

WA AREA 367.6465 6352.407 0.1 57.4 - 0.1 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

EP AREA 367.8773 6352.127 0.1 50.8 - 0.1 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

SE AREA 368.1705 6351.934 0.1 56.5 - 0.1 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

WSA AREA 367.8718 6352.459 2 54.4 - 0.5 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

OA AREA 368.5868 6351.993 0.1 47.1 - 0.1 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

ES AREA 368.4795 6352.279 2 64.9 - 0.5 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

PP AREA 368.291 6352.276 2 57.7 - 0.5 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

NE AREA 368.2315 6352.812 0.1 71.5 - 0.1 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

MPE AREA 368.4637 6352.694 0.1 83.6 - 0.1 kg/h 4.00E-06 2.00E-06 3.00E-07 Continuous 

N-BLAO1 VOLUME 368.362 6353.03 4 46.5 57 1 kg/h 8.95E+00 8.82E+00 1.32E+00 12PM daily 

N-ESFO1 VOLUME 368.355 6352.909 4 63.5 82.6 1 kg/h 9.70E-02 8.70E-02 1.30E-02 1 

N-PCRHM1 VOLUME 367.984 6352.098 2 42.5 74.4 0.5 kg/h 1.75E+00 1.33E+00 2.00E-01 1 

N-FELO1 VOLUME 367.936 6352.41 4 54.6 80.3 1 kg/h 4.80E-02 4.30E-02 7.00E-03 1 

N-FELO2 VOLUME 368.503 6352.147 4 56.8 70.8 1 kg/h 4.80E-02 4.30E-02 7.00E-03 1 

N-DRIL1 VOLUME 368.362 6353.03 4 46.5 57 1 kg/h 6.39E-01 6.38E-01 9.60E-02 1 

N-TRUO1 VOLUME 368.286 6352.852 4 56.5 70.8 1 kg/h 2.40E+00 1.63E+00 2.45E-01 1 

N-PCRHM2 VOLUME 368.276 6352.26 4 56.5 70.8 1 kg/h 2.00E+00 1.52E+00 2.28E-01 1 

N-HTCH1 VOLUME 368.276 6352.26 4 56.5 70.8 1 kg/h 1.75E+00 1.33E+00 2.00E-01 1 

N-TCRHM1 VOLUME 368.276 6352.26 4 56.5 70.8 1 kg/h 5.40E-02 4.60E-02 9.00E-03 1 
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N-LSTO1 VOLUME 368.276 6352.26 4 56.5 70.8 1 kg/h 8.00E-01 6.46E-01 9.70E-02 1 

N-HTCH2 VOLUME 368.276 6352.26 4 56.5 70.8 1 kg/h 2.20E-01 1.41E-01 1.00E-02 1 

N-FELO3 VOLUME 368.015 6352.355 4 50.3 83.3 1 kg/h 4.80E-02 4.30E-02 7.00E-03 1 

ASPHALT VOLUME 368.46 6352.363 4 71.7 47.6 1 kg/h 2.44E-01 2.32E-01 2.60E-02 1 

ROAD1 VOLUME 368.165 6352.468 2 71.9 38 1 kg/d 1.54E+01 4.36E+00 4.40E-01 2 

ROAD2 VOLUME 368.258 6352.397 2 68.9 38 1 kg/d 1.54E+01 4.36E+00 4.40E-01 2 

ROAD3 VOLUME 368.362 6352.351 2 67 38 1 kg/d 1.54E+01 4.36E+00 4.40E-01 2 

URE1 VOLUME 368.339 6352.257 2 57.6 30 1 kg/d 6.15E+00 1.64E+00 1.64E-01 2 

URE2 VOLUME 368.32 6352.15 2 50.1 30 1 kg/d 6.15E+00 1.64E+00 1.64E-01 2 

URE3 VOLUME 368.393 6352.063 2 47.8 30 1 kg/d 6.15E+00 1.64E+00 1.64E-01 2 

URE4 VOLUME 368.533 6352.011 2 47.3 30 1 kg/d 6.15E+00 1.64E+00 1.64E-01 2 

URE5 VOLUME 368.669 6352.013 2 48.4 30 1 kg/d 6.15E+00 1.64E+00 1.64E-01 2 

URE6 VOLUME 368.809 6351.975 2 44.9 30 1 kg/d 6.15E+00 1.64E+00 1.64E-01 2 

URE7 VOLUME 368.912 6351.922 2 42.9 30 1 kg/d 6.15E+00 1.64E+00 1.64E-01 2 

URE8 VOLUME 369.033 6351.899 2 42 30 1 kg/d 5.31E+00 1.02E+00 2.43E-01 2 

URE9 VOLUME 369.146 6351.866 2 34.7 30 1 kg/d 5.31E+00 1.02E+00 2.43E-01 2 
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Scenario 5A Model configuration 

CALPUFF Model Configuration 

 --------------------------- 

 

 File Examined: E:\30-2060\5APUFF.CON 

  

 Titles: 

  Produced by CALPUFF Version: 6.263  Level: 080827 

  Internal Coordinate Transformations  ---  COORDLIB   Version: 1.99   Level: 070921 

 

 Time Period: 

  Data BEGIN on 01 Jan 2008 at 00:00:00 (hh:mm:ss)     UTC+1000 

  Data   END on 02 Jan 2009 at 00:00:00 (hh:mm:ss)     UTC+1000 

  

 Number of periods    =       8808 

 Averaging time (sec) =       3600 

  

 

 

 

 

 Species: 

    DUST            (g/m3) 

    TSP             (g/m3) 

    PM10            (g/m3) 

    PM2_5           (g/m3) 

  

 Grid Configuration: 

   NX Cells        =  50 

   NY Cells        =  50 

   Cell Size (km)  =  0.200000003 

   SW Corner (km)  =  364.495453 6346.59180 

  

 Coordinate System: 

   DATUM Code              = WGS-84   

   Map Projection          = UTM      

   UTM Zone         (1-60) =  56 

   Hemisphere              = S    

  

 

 

 

 Sources:
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   Number of Points    =  0 

   Number of Volumes   =  23 

   Number of Areas     =  9 

   Number of Lines     =  0 

  

 Receptors: 

   Grid (ngx,ngy)      =  50 50 

   Discrete            =  9 

 

CALPUFF Model Options 

 

M  M  M  M  M  M  M  M  M  M  M  M     M     M  M  M  M  M  M  M  M  M  M  M  M  M  M  M  M 

G  S  C  A  W  D  T  D  D  P  T  T     T     C  R  B  T  T  S  P  T  C  C  S  S  B  S  F  R 

A  L  H  Q  E  R  I  I  I  D  U  A     A     T  O  D  R  I  H  A  I  T  T  P  G  C  O  O  E 

U  U  E  C  T  Y  L  S  S  F  R  U     U     U  U  W  A  P  E  R  N  A  S  L  T  O  U  G  G 

S  G  M  H        T  P  P     B  L     A     R  G     N     A  T  V  D  G  I  I  N  R       

S        E              2     V  Y     D     B  H     S     R  L     J     T  B     C       

         M                    W        V                                      L     E       

  

1  0  0  0  0  1  0  3  3  0  3  0     0     1  0  1  0  1  0  1  0  3  0  0  0  0  1  0  0   

 

CALPUFF Source Details 

  



METROMIX PTY LTD  SPECIALIST CONSULTANT STUDIES 

Teralba Quarry Extensions  Part 7: Air Quality Assessment 

Report No. 559/13 – June 2012 

SLR Consulting Pty Ltd  7 - 92 

  
Mean Mean Release Base Sigma Sigma 

 

TSP PM10 PM2.5 Diurnal  

Source Type X Y Height Elev Y Z Units Rate Rate Rate Cycle
a
 

  km km m m(MSL) m m 

 

    

WA AREA 367.6465 6352.407 0.1 57.4 - 0.1 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

EP AREA 367.8773 6352.127 0.1 50.8 - 0.1 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

SE AREA 368.1705 6351.934 0.1 56.5 - 0.1 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

WSA AREA 367.8718 6352.459 2 54.4 - 0.5 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

OA AREA 368.5868 6351.993 0.1 47.1 - 0.1 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

ES AREA 368.4795 6352.279 2 64.9 - 0.5 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

PP AREA 368.291 6352.276 2 57.7 - 0.5 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

NE AREA 368.2315 6352.812 0.1 71.5 - 0.1 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

MPE AREA 368.4637 6352.694 0.1 83.6 - 0.1 kg/m2/hr 4.00E-06 2.00E-06 3.00E-07 Continuous 

N-BLAO1 VOLUME 368.326 6351.883 4 46.5 57 1 kg/h 8.95E+00 8.82E+00 1.32E+00 12PM daily 

N-ESFO1 VOLUME 368.11 6351.874 4 63.5 82.6 1 kg/h 9.70E-02 8.70E-02 1.30E-02 1 

N-PCRHM1 VOLUME 367.984 6352.098 2 42.5 74.4 0.5 kg/h 1.75E+00 1.33E+00 2.00E-01 1 

N-FELO1 VOLUME 367.936 6352.41 4 54.6 80.3 1 kg/h 4.80E-02 4.30E-02 7.00E-03 1 

N-FELO2 VOLUME 368.503 6352.147 4 56.8 70.8 1 kg/h 4.80E-02 4.30E-02 7.00E-03 1 

N-DRIL1 VOLUME 368.326 6351.883 4 46.5 57 1 kg/h 6.39E-01 6.38E-01 9.60E-02 1 

N-TRUO1 VOLUME 367.984 6352.098 4 56.5 70.8 1 kg/h 2.40E+00 1.63E+00 2.45E-01 1 

N-PCRHM2 VOLUME 368.276 6352.26 4 56.5 70.8 1 kg/h 2.00E+00 1.52E+00 2.28E-01 1 

N-HTCH1 VOLUME 368.276 6352.26 4 56.5 70.8 1 kg/h 1.75E+00 1.33E+00 2.00E-01 1 
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N-TCRHM1 VOLUME 368.276 6352.26 4 56.5 70.8 1 kg/h 5.40E-02 4.60E-02 9.00E-03 1 

N-LSTO1 VOLUME 368.276 6352.26 4 56.5 70.8 1 kg/h 8.00E-01 6.46E-01 9.70E-02 1 

N-HTCH2 VOLUME 368.276 6352.26 4 56.5 70.8 1 kg/h 2.20E-01 1.41E-01 1.00E-02 1 

N-FELO3 VOLUME 368.015 6352.355 4 50.3 83.3 1 kg/h 4.80E-02 4.30E-02 7.00E-03 1 

ASPHALT VOLUME 368.46 6352.363 4 71.7 47.6 1 kg/h 2.44E-01 2.32E-01 2.60E-02 1 

ROAD1 VOLUME 368.165 6352.468 2 0 38 1 kg/d 1.54E+01 4.36E+00 4.40E-01 2 

ROAD2 VOLUME 368.258 6352.397 2 0 38 1 kg/d 1.54E+01 4.36E+00 4.40E-01 2 

ROAD3 VOLUME 368.362 6352.351 2 0 38 1 kg/d 1.54E+01 4.36E+00 4.40E-01 2 

URE1 VOLUME 368.339 6352.257 2 0 30 1 kg/d 6.15E+00 1.64E+00 1.64E-01 2 

URE2 VOLUME 368.32 6352.15 2 0 30 1 kg/d 6.15E+00 1.64E+00 1.64E-01 2 

URE3 VOLUME 368.393 6352.063 2 0 30 1 kg/d 6.15E+00 1.64E+00 1.64E-01 2 

URE4 VOLUME 368.533 6352.011 2 0 30 1 kg/d 6.15E+00 1.64E+00 1.64E-01 2 

URE5 VOLUME 368.669 6352.013 2 0 30 1 kg/d 6.15E+00 1.64E+00 1.64E-01 2 

URE6 VOLUME 369.146 6351.866 2 0 30 1 kg/d 6.15E+00 1.64E+00 1.64E-01 2 
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Diurnal Cycles 

Hour Cycle 1 Cycle 2 

1 0 0.016667 

2 0 0.016667 

3 0 0.016667 

4 0 0.016667 

5 0 0.01667 

6 0 0.01667 

7 0 0.01667 

8 1 0.07273 

9 1 0.07273 

10 1 0.07273 

11 1 0.07273 

12 1 0.07273 

13 1 0.07273 

14 1 0.07273 

15 1 0.07273 

16 1 0.07273 

17 1 0.07273 

18 1 0.07273 

19 0 0.0125 

20 0 0.0125 

21 0 0.0125 

22 0 0.0125 

23 0 0.01667 

24 0 0.01667 
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Appendix 3 

 

Dispersion model setting summary 

 

 

(No. of pages including blank pages = 14) 
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D E TAI L S  O F FU GI T I VE  D U S T EM I S SI O NS  

12.1 DRILLING 

Default emission factors for drilling were derived in accordance with Table 1 Default Emission 
Factors for Various Operations at Coal Mines of the NPI EETMM. Two holes per hour have 
been assumed for the drilling operations. 

12.2 BLASTING 

The emission factor for blasting is estimated from Table 1 of the NPI EETMM for blasting and 
is dependent on blast area, moisture content and blast hole depth, as follows: 

 EFTSP = 344 x A0.8 x M-1.9 x D-1.8      and  EFPM10 = 0.52 x EFTSP (units: kg/blast) 

Where; 

 A  is the blast area;  

 M is the moisture content (%); and 

 D is the blast hole depth. 

For this assessment the blasts were assumed to be 100 m2 with a depth of 8 m and a moisture 
content of 4.6 %. Blasts were assumed to occur once per day (for worst case 24 hour 
emissions). 

12.3 EXCAVATORS, SHOVELS, AND FRONT END LOADERS 

The emission factor for these activities were derived in accordance with Appendix B of the NPI 
EETMM. 

  4.13.1
)2/(2.2/0016.0  MUkEFTSP

 

Where: 

k = dimensionless constant (0.74 for TSP and 0.35 for PM10); 

U = mean wind speed for the site (2.4 m/s); and 

M = moisture content of the product (4.6 %). 

Hours of operation are detailed in  

Table 11, Table 12 and Table 13. 

12.4 UNLOADING TRUCKS 

Default emission factors for these activities were derived in accordance with Table 1 
Default Emission Factors for Various Operations at Coal Mines of the NPI EETMM. 
Activity and hours of operation are detailed in 

Table 11, Table 12 and Table 13. 
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12.5 PROCESSING 

Default emission factors primary crushing were derived in accordance with Table 2 
Default Emission Factors for Various Operations at Metalliferous Mines of the NPI 
EETMM. Activity and hours of operation are detailed in  

Table 11, Table 12 and Table 13. 

Emission Estimates for screening activities were generated using emission factors taken from 
the USEPA AP42 Chapter 11.19.2 Crushed Stone Processing and Pulverized Mineral 
Processing (USEPA, 2004).  

12.6 WHEEL GENERATED DUST (UNPAVED ROADS) 

The emission factor for wheel generated dust is estimated from the USEPA emission equation 
for Wheel Generated Dust from Unpaved Roads (2006) as follows: 

  EFTSP = (0.282) x 4.9 x (s/12)0.7 x (W/3)0.45    

and  EFPM10 = (0.282) x 1.5 x (s/12)0.9 x (W/3)0.45  (units: kg/VKT) 

 

Where: 

 s is the silt content (Assumed to be 8%); and 

 W is the vehicle gross mass (tonnes). 

Vehicle gross mass was assumed to be: 

 Komatsu 405   74 t fully loaded and 34 t empty. 

 Caterpillar 775b  102 t fully loaded and 42 t empty. 

 Standard semi trailers  45 t fully loaded and 16 t empty. 
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AASSRR  
 

This report has been compiled in ‘Plain English’, 
but presented in a format suitable for developing policies 

for the management of the cultural resources, 
and as a basis for scientific reference 

in future research studies. 
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transmitted, stored in a retrieval system or adapted in any form or by any means 
(electronic, mechanical, photocopying, recording or otherwise) without written permission.  
Enquiries should be addressed to Archaeological Surveys & Reports Pty Ltd. 

 



SPECIALIST CONSULTANT STUDIES  i METROMIX PTY LIMITED 
Report No. 559/13 Teralba Quarry Extensions 
Addendum to Aboriginal Heritage Assessment April 2012
  

 

Archaeological Surveys & Reports Pty Ltd  

 

 

Client:  R.W. Corkery & Co. Pty Limited Pty  

  PO Box 239 

  Brooklyn 2803 

   Tel. 02 9985 8511 

- on behalf of: 

 Metromix Pty Limited 

 144 Marsden Street 

 PO Box 1295 

 Parramatta 2124 

    

  

 Draft copies of this report were sent to the following for review: 

Cacatua Culture Consultants 

Awabakal Traditional Owners Aboriginal Corporation 

Arwarbukarl Culture Resource Association 

Awabakal Descendants Traditional Owners Aboriginal Corporation 

Koompahtoo LALC, C/o Awabakal LALC 

Awabakal Newcastle Aboriginal Co-op 

Awabakaba-Ngariliko Mens Group 

 Westlake Elders Group 

 

  

 
All inquiries in regard to this report should be addressed to: 

 John Appleton 

 Archaeological Surveys & Reports Pty Ltd 

 16 Curtis Avenue 

 Armidale 2350 

  Tel. 02 6772 6512 

  Fax  02 6772 4567 

  Mobile: 0428 651 789 

  Email. japples@northnet.com.au 



METROMIX PTY LIMITED - ii - SPECIALIST CONSULTANT STUDIES 
Teralba Quarry Extensions Report No. 559/13 
April 2012 Addendum to Aboriginal Heritage Assessment 
 

Archaeological Surveys & Reports Pty Ltd  

 

This page has intentionally been left blank 

 



SPECIALIST CONSULTANT STUDIES  iii METROMIX PTY LIMITED 
Report No. 559/13 Teralba Quarry Extensions 
Addendum to Aboriginal Heritage Assessment April 2012
  

 

Archaeological Surveys & Reports Pty Ltd  

EXECUTIVE SUMMARY 
 
 

This addendum addresses comments from two Aboriginal stakeholder organisations, 

Awabakal Traditional Owners Aboriginal Corporation, and Awabakal Descendants 

Traditional Owners Aboriginal Corporation.  The comments refer to the draft report:  

 

The archaeological investigation for sites of Indigenous cultural significance in the 

proposed Northern and Southern Extension areas, Teralba Quarry, Teralba, 

Central Coast NSW.  Unpublished report prepared for R.W. Corkery & Co. Pty 

Limited on behalf of Metromix Pty Limited.  April 2011. 
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1. BACKGROUND 

This addendum addresses comments from two Aboriginal stakeholder organisations, 

Awabakal Traditional Owners Aboriginal Corporation, and Awabakal Descendants 

Traditional Owners Aboriginal Corporation.  The comments refer to the draft report:  

The archaeological investigation for sites of Indigenous cultural significance 

in the proposed Northern and Southern Extension areas, Teralba Quarry, 

Teralba, Central Coast NSW.  Unpublished report prepared for R.W. 

Corkery & Co. Pty Limited on behalf of Metromix Pty Limited.  February 

2008. 

The stakeholder responses are included in this addendum as: 

 Appendix i: Awabakal Traditional Owners Aboriginal Corporation (ATOAC) 

30th May 2011 

 Appendix ii: Awabakal Descendants Traditional Owners Aboriginal Corporation 

(18th December 2010). 

For the purposes of relating ASR’s response to a particular comment the stakeholder 

responses have been given reference numbers.  ATOAC has summarised its 

comments and so it is the summarised points that I will address. 

2. Awabakal Traditional Owners Aboriginal Corporation (Appendix i) 

Sum1i:  As described in the archaeological report, the Project Site has now been 

surveyed three times in some places, twice in others, and once in most other places.  

The one landform in which there was not a comprehensive survey comprised steep 

slopes.  The majority of the slopes are greater than 20° and some are in the order 

of 30°.  Despite the steepness of the slopes, there is a thick ground cover of leaf and 

twig detritus and as a consequence there is no archaeological visibility. 

The only sites ever found on slopes greater than 20° are quarries which sometimes 

occur when there is a basalt outcrop, but not all basalt is suitable for knapping into 

tools or weapons and usage depends upon the degree of mechanical weathering and 

chemical degradation of the rock.  Aboriginal quarries are not found where the outcrop 

is badly weathered.  



METROMIX PTY LIMITED - 2 - SPECIALIST CONSULTANT STUDIES 

Teralba Quarry Extensions Report No. 559/13 
April 2012 Addendum to Aboriginal Heritage Assessment 
 

Archaeological Surveys & Reports Pty Ltd  

The Project Site comprises steep slopes, narrow ridges, and incised gullies.  The 

ridges have been graded to reduce fire hazard along the power line easement or for 

vehicle access.  As a consequence, most surfaces within this particular landform are 

actively degrading and most of the exposures are of weathered B horizon sedimentary 

rock.   

The slopes are too steep to have been used by Aboriginal people other than perhaps 

to travel between the ridges and the gullies.  Caves or shelters might also be found on 

steep slopes but then the “occupation level” of the deposits within those features is 

seldom more than 5°.  There are no overhangs or shelters in the Project Site. 

The gullies have been washed clean by the run-off from the steep slopes which would 

have been brief but powerful episodes following heavy rain, and are cluttered with 

large angular rocks that have gravitated down the steep slopes.   

It is unrealistic to consider that there might be any artefactual material that could be 

found in the Project Site unless it found its way there accidentally in tyre treads, etc. in 

which case it might have been brought onto the site and would not constitute it being a 

site.  

Sum1ii:  In the absence of any sites in the Project Site – this is a mission statement 

that is not relevant. 

Sum1iii: In the absence of any artefactual material in the Project Site, the only relevant 

Management Plan is already provided for in the recommendations in the ‘Executive 

Summary’ to the report and in ‘Section 10 Recommendations’ in the report, which state 

what action should be taken in the event that any artefactual material becomes 

exposed during  earthworks.  However, see response to comment in Sum1xiv. 

Sum1iv: Unspecified comment. 

Sum1v: As referred to above, the Project Site was thoroughly surveyed in those 

landforms and environments in which sites were most likely to occur, i.e., ridge tops 

and the gullies - where the latter broaden out downslope leaving a gently sloping 

sediment fan upslope of a dam.  It has been policy of NPWS (now NSW Office of 

Environment and Heritage) for at least the last 25 years to require minimum survey 
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coverage of 10% of the total area of the proposed development.  Unfortunately, in this 

particular project a great deal of the ‘horizontal area’ (as depicted on Topographic 

Maps) comprises steep slopes and so to meet a 10% requirement the survey of the 

ridge tops and the drainage depression bottoms (where it would be predicted sites 

would be most likely to occur if at all) were comprehensively surveyed, far more 

comprehensively than they might otherwise have been surveyed if there were more 

landforms in which sites might be present in the Project Site.  We were fortunate that 

the most likely place where artefactual material might occur was on the main ridge 

most of which had been cleared for a power line easement and consequently where 

there was good archaeological visibility, however in the maintenance of fire hazard 

reduction the ground surface had been graded removing most A horizon soils. 

Sum1vi: At no stage was it assumed that “Aboriginal artefacts did not exist” in the 

Project Site sometime in the past, but the lack of physical evidence indicates that if 

there were artefacts present at some stage during the last 50,000 years that they are 

no longer where they were deposited or in a context where they will be found in a 

location other than where they were ‘left’ by Aboriginal people in the past.  

Archaeologists should always “assume” that there are sites until they have undertaken 

a field investigation and can to say in the absence of artefactual material that no site 

was observed, and that based on the evidence that there are no sites in the survey 

area.  

Sum1vii: This has already been addressed.  In my opinion based on 535 

archaeological projects conducted over a 21 year period throughout NSW and 

including a few in Queensland, there are no deposits in locations in the Project Site 

where artefacts might occur in their depositional context that warrant further field 

investigation. 

Sum1viii: Over a 21 year period I, like many other archaeologists, have recommended 

monitoring during earthworks, usually in the vicinity of where other artefacts have been 

found.  But despite having agreed to Aboriginal recommendations on numerous 

occasions in the past I can report that on only one occasion has a monitor found an 

artefact.  In one instance, the operator of a coal mine agreed that there should be 

Aboriginal monitors for earthworks where there was a strong possibility artefacts would 
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be found.  The Local Aboriginal Land Council provided two very experienced Sites 

Officers to monitor the works, but after three years of continuous monitoring the Sites 

Officers have yet to record finding a single artefact.  OE&H now advise archaeologists 

that Aboriginal monitoring of earthworks is not a realistic, viable or productive Cultural 

Resource Management option. 

Sum1ix: If the Aboriginal Community wishes to record its story then it should seek 

government or philanthropic funds to do so.  Many Aboriginal communities have 

already done so and produced excellent narratives of the ways of their ancestors as 

handed down through time – and they are the appropriate people to do so. The 

developer is not required to finance family histories, and unless there is proven direct 

and specific Aboriginal association with a place of cultural significance within the 

Project Site that warrants consideration in the future management of the Project Site 

the developer is not required to finance something not relevant to the proposed 

development. 

The archaeologist is engaged to search for and record artefactual remains that might 

be a constraint to the proposed development, and when appropriate, record places of 

Aboriginal cultural significance if and when it will be directly impacted upon by the 

proposed works, and to recommended appropriate management strategies to manage 

the cultural resource, whether it is to mitigate potential harm or to preserve by 

avoidance.   

Elsewhere in ATOAC’s comments is a reference to some Aboriginal knowledge being 

withheld from archaeologists – and that is appropriate that Aboriginal people can make 

that decision – however, there is a point at which a site will be unknowingly destroyed 

or harmed because either or both the archaeologist or the developer is ignorant of the 

existence of the site or place simply because the information was withheld.  By 

providing the stakeholders an opportunity to comment on an archaeological report, it 

allows the stakeholders to provide any cultural information directly associated with the 

Project Site.  

Sum1x: The issue has already been addressed above.  Giving the stakeholders the 

opportunity to comment on the draft report was an opportunity for ATOAC to provide 

that information and to have it included in this report. 



SPECIALIST CONSULTANT STUDIES  5 METROMIX PTY LIMITED 

Report No. 559/13 Teralba Quarry Extensions 
Addendum to Aboriginal Heritage Assessment April 2012
  

 

Archaeological Surveys & Reports Pty Ltd  

Sum1xi: The issue has already been addressed above.  I think that with my 

experience (detailed above) I am well qualified to assess whether or not the survey 

coverage was adequate.  To survey very steep slopes just to fill in the other bits 

“outside the shaded green area” is not a particularly scientific or rigorous approach to 

archaeological investigation and one that cannot be justified.  

Sum1xii: As explained in the draft report the Cultural and Heritage Division (CHD) 

responsible for the security of site information in the Aboriginal Heritage Information 

Management System (AHIMS) advised me by telephone over twelve months ago, that 

details of the locations of sites should not be included or shown on maps in 

Archaeological reports because of the risk that someone will use that information to 

destroy a site for their own benefit (the archaeological report goes on public display for 

30 days as part of the public consultation process) – as has happened in Queensland 

in the past, and has probably occurred in NSW.  This information management has 

resulted in the current CHD ‘policy’ to limit the size of the search area when 

archaeologists request searches of the AHIMS Site Register, sometimes to only the 

Lot number with a ‘buffer zone’ limited to 1km.   Archaeologists do not support this 

policy as it is a constraint to developing a predictive model for site location in any 

particular environment or landform, but the archaeologists are not the ones deciding 

what the policy should be. 

Sum1xiii: The guidelines and Codes issued in 2010 do not require the archaeologist to 

provide a record of all communications in their report – primarily because of issues of 

client confidentiality and privileged information contracts between the archaeologist 

and the developer.  The Director-General’s Department may require a copy of all 

communication logs if it becomes an issue as to whether there was adequate 

Aboriginal consultation. 

Sum1xiv: This is a recommendation I make in archaeological reports for projects 

where there is a likelihood that artefacts might become exposed during earthworks, 

such as near permanent water courses; on floodplains; near basalt outcrops; on 

coastal plains etc.  In this instance, I do not think it is necessary, but I acknowledge 

that it is a reasonable recommendation, if only to make non-indigenous people more 

aware of Aboriginal association with places and objects and to give the Aboriginal 

Knowledge Holders an opportunity to tell their story.   
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3. Awabakal Descendants Traditional Owners Aboriginal 

Corporation (Appendix ii) 

The comments from Awabakal Descendants Traditional Owners Aboriginal 

Corporation are much briefer than those of ATOAC but follow the general thrust of 

ATOAC’s comments. 

A2sumi.  The first comment relates to the minimal information provided in the report 

as to details of sites and their locations.  This comment has been addressed in 

“Sum1xii” above. 

A2sumii.  This comment can be summarised as a “time on site” issue, and the issue 

raised in “Sum1xi” above.  There is no requirement for the archaeologist and the 

Aboriginal representatives to extend their field survey to a time limit that stakeholders 

would like to be in the field, or for the investigation being extended into places slopes 

just to fill in the other bits “outside the shaded green area”    As no sites were found, 

there was no requirement to consider “adequate time for recording”.  As for providing 

time to look in “thick scrub”, the fact that the thick scrub was not surveyed was 

because it occurred on steep slopes and there was no archaeological visibility.   

There is no requirement for an archaeologist to waste time at the developer’s expense 

looking in places where there is no surface visibility, particularly when it occurs on 

steep slopes or in thick scrub growing in silted-up areas behind dams.  We did not run 

out of time and if some of the field workers had not spent so much time looking in 

places where there was obviously no chance that artefacts would be present or seen 

the fieldwork would have taken less time. 

4. CONCLUSION 

Having considered all of the issues raised by the two stakeholder groups, I accept the 

proposal that there should be a site induction for all workers whether they are currently 

employed at the quarry, or they are new to the site.  The induction should initially 

involve a representative from each of the two stakeholder groups who should be 

engaged by the quarry to undertake the induction and record their specific 

requirements.  All new quarry works should also be inducted using the reference 

material developed during the initial induction. 



SPECIALIST CONSULTANT STUDIES  7 METROMIX PTY LIMITED 

Report No. 559/13 Teralba Quarry Extensions 
Addendum to Aboriginal Heritage Assessment April 2012
  

 

Archaeological Surveys & Reports Pty Ltd  

 

 

 

 

APPENDICES 

 

Appendix i: Awabakal Traditional Owners Aboriginal Corporation 

(30 May 2011) 

Appendix ii: Awabakal Descendants Traditional Owners Aboriginal 

Corporation (22 May 2011) 

 

 



METROMIX PTY LIMITED - 8 - SPECIALIST CONSULTANT STUDIES 

Teralba Quarry Extensions Report No. 559/13 
April 2012 Addendum to Aboriginal Heritage Assessment 
 

Archaeological Surveys & Reports Pty Ltd  

Appendix i: Awabakal Traditional Owners Aboriginal Corporation  

 



SPECIALIST CONSULTANT STUDIES  9 METROMIX PTY LIMITED 

Report No. 559/13 Teralba Quarry Extensions 
Addendum to Aboriginal Heritage Assessment April 2012
  

 

Archaeological Surveys & Reports Pty Ltd  

 



METROMIX PTY LIMITED - 10 - SPECIALIST CONSULTANT STUDIES 

Teralba Quarry Extensions Report No. 559/13 
April 2012 Addendum to Aboriginal Heritage Assessment 
 

Archaeological Surveys & Reports Pty Ltd  

 



SPECIALIST CONSULTANT STUDIES  11 METROMIX PTY LIMITED 

Report No. 559/13 Teralba Quarry Extensions 
Addendum to Aboriginal Heritage Assessment April 2012
  

 

Archaeological Surveys & Reports Pty Ltd  

 



METROMIX PTY LIMITED - 12 - SPECIALIST CONSULTANT STUDIES 

Teralba Quarry Extensions Report No. 559/13 
April 2012 Addendum to Aboriginal Heritage Assessment 
 

Archaeological Surveys & Reports Pty Ltd  

 



SPECIALIST CONSULTANT STUDIES  13 METROMIX PTY LIMITED 

Report No. 559/13 Teralba Quarry Extensions 
Addendum to Aboriginal Heritage Assessment April 2012
  

 

Archaeological Surveys & Reports Pty Ltd  

 



METROMIX PTY LIMITED - 14 - SPECIALIST CONSULTANT STUDIES 

Teralba Quarry Extensions Report No. 559/13 
April 2012 Addendum to Aboriginal Heritage Assessment 
 

Archaeological Surveys & Reports Pty Ltd  

Appendix ii: Awabakal Descendants Traditional Owners Aboriginal 

 



SPECIALIST CONSULTANT STUDIES  15 METROMIX PTY LIMITED 

Report No. 559/13 Teralba Quarry Extensions 
Addendum to Aboriginal Heritage Assessment April 2012
  

 

Archaeological Surveys & Reports Pty Ltd  

 



METROMIX PTY LIMITED - 16 - SPECIALIST CONSULTANT STUDIES 

Teralba Quarry Extensions Report No. 559/13 
April 2012 Addendum to Aboriginal Heritage Assessment 
 

Archaeological Surveys & Reports Pty Ltd  

 



SPECIALIST CONSULTANT STUDIES  17 METROMIX PTY LIMITED 

Report No. 559/13 Teralba Quarry Extensions 
Addendum to Aboriginal Heritage Assessment April 2012
  

 

Archaeological Surveys & Reports Pty Ltd  

 



METROMIX PTY LIMITED - 18 - SPECIALIST CONSULTANT STUDIES 

Teralba Quarry Extensions Report No. 559/13 
April 2012 Addendum to Aboriginal Heritage Assessment 
 

Archaeological Surveys & Reports Pty Ltd  

 



SPECIALIST CONSULTANT STUDIES  19 METROMIX PTY LIMITED 

Report No. 559/13 Teralba Quarry Extensions 
Addendum to Aboriginal Heritage Assessment April 2012
  

 

Archaeological Surveys & Reports Pty Ltd  

 



METROMIX PTY LIMITED - 20 - SPECIALIST CONSULTANT STUDIES 

Teralba Quarry Extensions Report No. 559/13 
April 2012 Addendum to Aboriginal Heritage Assessment 
 

Archaeological Surveys & Reports Pty Ltd  

 

 



RESPONSE TO SUBMISSIONS  METROMIX PTY LIMITED 

Report No. 559/20 Teralba Quarry Extensions 

 Response Date: June 2012 

 
R. W. CORKERY & CO. PTY. LIMITED 

 
A7-1 

 

 

 

 

 

 

 

Annexure 7 
 

Final Statement of Commitments 

 
 

 

Number of pages including blank pages = 12 

 

 

(Note: Modifications to existing commitments and new commitments are tracked.) 

 



METROMIX PTY LIMITED RESPONSE TO SUBMISSIONS 

Teralba Quarry Extensions Report No. 559/20 

Response Date: June 2012 

A7-2 
 

R. W. CORKERY & CO. PTY. LIMITED 

 
 

 

This page has intentionally been left blank 

 



RESPONSE TO SUBMISSIONS  METROMIX PTY LIMITED 

Report No. 559/20 Teralba Quarry Extensions 

 Response Date: June 2012 

 
R. W. CORKERY & CO. PTY. LIMITED 

 
A7-3 

 

Table A 
  

Final Statement of Commitments for Site Operations and Management 
Page 1 of 9 

Desired Outcome Action Timing 

1. Activities and Operations 

All approved activities are 
undertaken in the area(s) 
nominated on the approved 
plans and figures (unless 
moved slightly to avoid 
individual trees). 

1.1 Clearly mark the boundary of each area of activity, 
i.e. the boundary of the Southern and Northern 
Extensions. 

 

Prior to the 
commencement of 
each activity in the 
area. 

2. Operating Hours 

Management of operations in 
accordance with the 
approved operating hours. 

2.1 Undertake extraction and processing activities 
south of Rhondda Road between 6:00am and 
8:00pm on Monday to Fridays and 6:00am to 
2:00pm on Saturdays. 

During operations 
(Monday to 
Saturday). 

2.2 Undertake extraction and processing activities 
north of Rhondda Road between 7:00am and 
8:00pm on Monday to Friday and 7:00am and 
2:00pm on Saturdays. 

During operations. 

2.3 Undertake product transportation activities 
24hrs/day between 4:00am Monday to 6:00pm 
Saturday. 

During operations. 

2.4 Restrict activities undertaken outside the hours 
identified is Commitments 2.1 and 2.2 to routine, 
low noise activities such as oil changes, minor 
welding and servicing of equipment. 

During operations. 

3. Waste Management 

Minimisation of general 
waste creation and 
maximisation of recycling, 
wherever possible. 

3.1 Place all paper and general wastes originating 
from the site office, together with routine 
maintenance consumables from the daily servicing 
of equipment in garbage bins located adjacent to 
the site office and workshop. 

Ongoing. 

3.2 Segregate waste into recyclables and non-
recyclable materials for removal by a licensed 
contractor. 

Ongoing. 

Minimisation of the potential 
risk of environmental impact 
due to waste creation, 
storage and/or disposal. 

3.3 Organise the regular collection of industrial wastes. Monthly or as 
needs basis. 

3.4 Store waste oils and greases within the workshop 
area in either self-bunding containers or within 
suitably contained areas. 

Ongoing. 

4. Security and Safety 

All members of the public are 
safe when near Teralba 
Quarry. 

4.1 Construct and maintain the perimeter fence around 
the Northern Extension. 

Prior to 
commencement of 
clearing works. 

4.2 Maintain lockable gates at all entry/exit points.  
Lock gates outside of operational hours. 

Ongoing. 

4.3 Erect security warning signs at strategic locations 
around and within the Project Site.  The signs 
would identify the presence of earthmoving 
equipment, deep excavations and steep slopes. 

Ongoing. 

 4.4 Continue to induct employees in safe working 
practices and hold regular follow-up safety 
meetings and reviews. 

Ongoing. 
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Table A (Cont’d) 
  

Final Statement of Commitments for Site Operations and Management 
Page 2 of 9 

Desired Outcome Action Timing 

4. Security and Safety (Cont’d) 

All members of the public are 
safe when near Teralba 
Quarry. (Cont’d) 

4.5 Install bunds along the margins of all internal haul 
roads where those roads are positioned adjacent 
to steep slopes, adjacent to the boundary of the 
extraction area and adjacent to all other steep 
slopes. 

Ongoing. 

 4.6 Ensure all trucks from the Project Site are driven 
in a safe and courteous manner in accordance 
with Metromix’s Driver Code of Conduct. 

Ongoing. 

5. Rehabilitation and Biodiversity Offset Management 

Create a stable final landform 
able to support a range of 
final land uses focused upon 
ecological corridors and 
ongoing industrial uses.  

5.1 Ensure that 118ha of retained vegetation is legally 
protected and managed within the property. 

Title covenant 
completed within 
12 months of the 
receipt of project 
approval. 

Minimisation of long term 
impacts on flora and fauna 
within the Project Site 

5.2 Retain 118ha of existing vegetation and remnant 
understorey vegetation as a legally protected 
biodiversity offset. 

In perpetuity. 

6. Groundwater  

Prevention of groundwater 
contamination. 

6.1 Securely store all hydrocarbon products within 
designated and bunded areas. 

Ongoing 

6.2 Refuel and maintain all earthmoving equipment 
within designated areas. 

Ongoing 

 6.3 Prepare a Groundwater Management Plan, 
including trigger levels for actions. 

Ongoing 

 6.4 Prepare a Spill Management Plan to address 
potentially significant hydrocarbon spills. 

Ongoing 

Continuous monitoring of 
groundwater throughout the 
life of the Project. 

6.5 Develop and implement a monitoring program as 
part of the Soil and Water Management Plan. 

Within 6 months of 
the receipt of 
project approval. 

6.6 Monitor water quality at the Mine Adit Dam for pH 
levels, electrical conductivity, suspended solids, 
and oil and grease. 

Monthly (subject to 
review). 

6.7 Record flows/discharges from the Mine Adit Dam 
as well as quarry water usage. 

Continuous. 

6.8 Review monitoring results to identify trends which 
may indicate impacts and allow mitigation 
measures to be implemented, if required. 

Annually. 

6.9 Ensure all monitoring data is incorporated into 
each Annual Environment Management Report for 
the Teralba Quarry. 

Annually. 

7. Surface Water  

Maintenance of surface water 
quality. 

7.1  Conduct site clearing activities in accordance with 
the Blue Book (Landcom, 2004) guidelines for 
erosion and sediment control. 

Ongoing. 

 

7.2  Establish a regular monitoring program to review 
the effectiveness of all erosion and sediment 
control mitigation measures. 

Prior to 
commencement of 
clearing works. 
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Table A (Cont’d) 
  

Final Statement of Commitments for Site Operations and Management 
Page 3 of 9 

Desired Outcome Action Timing 

7. Surface Water (Cont’d) 

Maintenance of surface water 
quality. (Cont’d) 

7.3  Incorporate an update of the current Water 
Management Plan (GHD, 2007) into the Soil and 
Water Management Plan to take into account the 
proposed Southern and Northern Extensions. 

Within 6 months of 
date of project 
approval. 

7.4  Ensuring any off-site discharge is monitored and 
reported in accordance with Environment 
Protection Licence 536. 

As Required. 

7.5  Conduct site clearing activities in accordance with 
the Blue Book (Landcom, 2004) guidelines for 
erosion and sediment control. 

Ongoing. 

7.6  Establish a regular monitoring program to review 
the effectiveness of all erosion and sediment 
control mitigation measures. 

Prior to 
commencement of 
clearing works. 

7.7  Incorporate an update of the current Water 
Management Plan (GHD, 2007) into the Soil and 
Water Management Plan to take into account the 
proposed Southern and Northern Extensions. 

Within 6 months of 
date of project 
approval. 

7.8  Ensuring any off-site discharge is monitored and 
reported in accordance with Environment 
Protection Licence 536. 

As Required. 

Capture of sediment-laden 
water flows from project-
related disturbance. 

7.9 Provide sufficient storage during all stages of 
works to prevent discharge off-site of sediment-
laden water in accordance with the Blue Book 
(Landcom, 2004) guidelines for sediment retention 
dams. 

Ongoing. 

 7.10 Inspect all sediment dams and maintain as 
necessary (keep records). 

Monthly of following 
rainfall exceeding 
100mm in 2 days. 

 7.11 Remove accumulated sediment from sediment 
dams when storage capacity reduced by 25% - 
document activity in maintenance records. 

Following routine 
inspection. 

Prevention of hydrocarbon 
contamination of water on the 
Project Site. 

7.12 Securely store all hydrocarbon products within 
designated and bunded areas. 

Ongoing. 

7.13 Refuel all earthmoving equipment within 
designated areas (with spill control). 

Ongoing. 

Separation of groundwater 
and surface water flows 

7.14 Construct a drain from Dam B directly to the 
nearby watercourse to divert surface flows away 
from the Mine Adit Dam. 

Within 3 months of 
Project Approval or 
following advice 
from NOW 
whichever occurs 
sooner. 

8. Terrestrial Flora and Fauna 

Minimisation of impacts on 
flora and fauna within the 
Project Site. 

8.1 Prepare and implement a Site Vegetation 
Management Plan (as part of the overall 
Landscape Management Plan – see Commitment 
16.7. 

Within 6 months of 
the receipt of 
project approval. 

8.2 Clearly define the Tetratheca juncea sub-
populations to be retained. 

For the life of the 
Project. 

 8.3 Continue the established rehabilitation practices in 
appropriate areas. 

Ongoing. 
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Table A (Cont’d) 
  

Final Statement of Commitments for Site Operations and Management 
Page 4 of 9 

Desired Outcome Action Timing 

8. Terrestrial Flora and Fauna (Cont’d) 

Minimisation of impacts on 
flora and fauna within the 
Project Site. (Cont’d) 

8.4 Retain the extracted topsoil and vegetation within 
the immediate area of Tetratheca juncea 
populations and relocate to easement locations. 

During clearing. 

 8.5 Transfer biomass directly from vegetation clearing 
operations to rehabilitation areas. If it is not 
possible to transfer directly, stockpile material. 

Ongoing. 

 8.6 Control noxious weeds at all times in accordance 
with a Weed Management Plan (to be 
incorporated into the site Vegetation Management 
Plan). 

Ongoing. 

 8.7 Install species specific nesting boxes for fauna 
species displaced following clearing activities. 

Prior to 
commencement of 
activities in the 
Northern 
Extension. 

9. Traffic and Transport 

Transport operations are 
undertaken with minimal 
impact on other road users 
and residents 

9.1 Limit quarry-related truck movement numbers 
through Teralba: 

– 18 per hour; and 

– 170 per day. 

Ongoing. 

 9.2 Ensure that no product trucks from Teralba Quarry 
travel eastward through Teralba between 6:00pm 
and 6:00am. 

 

 9.3 Ensure all vehicles exiting the Project Site pass 
through a wheel-wash facility to remove dust 
generating material. 

Prior to removal of 
product from within 
the extensions. 

 9.4 Provide a contribution to Lake Macquarie City 
Council during the ongoing life of the quarry if a 
suitable project approval is granted. 

Quarterly. 

 9.5 Prepare, implement and enforce ‘Drivers Code of 
Conduct’ addressing: 

– times that trucks can operate, especially 
through Teralba 

– speed limits; 

– duty of care to other drivers and pedestrians; 

– complaints procedure;  

– covering loads; and 

– avoidance of exhaust brakes. 

Prepare within 3 
months of receipt 
of project approval. 

 9.6 Undertake all transport activities in accordance 
with the project approval and Environment 
Protection Licence 536. 

Ongoing. 

 9.7 Ensure that only company owned trucks and 
those of accredited contractors using airbag 
suspension and other noise controls are used to 
transport products between 10:00pm and 6:00am. 

 

 9.8 Ensure that all project-related vehicles are 
regularly serviced to ensure engine efficiencies 
are maintained at a standard that limits truck 
noise. 
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10. Noise and Vibration 

The Project is designed to 
minimise and/or mitigate 
noise emissions received at 
surrounding residences and 
other sensitive receivers. 

10.1 Ensure all mobile earthmoving equipment used on 
site is not fitted with high-frequency reversing 
alarms and is regularly serviced. 

Ongoing. 

10.2 Ensure all earthmoving equipment used on site 
(including temporary equipment) have sound 
power levels and frequency spectra consistent 
with those nominated in Section 6 of Spectrum 
Acoustics (2011). 

When new or 
temporary 
equipment is 
brought to site. 

All activities are undertaken 
in such a manner as to 
reduce the noise level 
generated and minimise 
impacts on surrounding 
landholders and/or residents. 

10.3 Ensure that the eastern side of the Southern 
Extension is extracted in such a manner that the 
active extraction face is retained on the eastern 
face thereby providing a topographic barrier 
between operating earthmoving equipment and 
residences to the east. 

Ongoing 
throughout the 
extraction 
operations in the 
Southern 
Extension area. 

10.4 Construct a 5m high bund on the eastern edge of 
the Mid Pit Extraction Area  

During Mid Pit 
Extraction 
operations. 

 10.5 Limit transportation noise by ensuring: 

– all transport vehicles comply with the RTA’s 
noise limits at all times; 

– only trucks fitted with airbag suspension be 
used to transport products from the quarry 
between 10:00pm and 6:00am; and 

– drivers comply with Code of Conduct. 

 

Ongoing 

Ongoing 

 

 

Ongoing 

 10.6 Commission a noise monitoring program that 
comprises: 

– attended noise monitoring for the Southern 
and Northern Extensions; and 

Within the first 3 
months of 
operations in the 
Southern and 
Northern 
Extensions 

– General noise monitoring. Biannually for the 
first year of 
operation in the 
Southern and 
Northern 
Extensions, and 
further monitoring 
when substantiated 
complaints are 
filed. 

 10.7 Include a summary of all noise monitoring results 
in the AEMR. 

Annually. 

 10.8 Ensure all trucks departing the Project Site via the 
bottom gate travel at speeds <15km/hr. 

Ongoing. 

 10.9 Review blast designs and modify, if required. When blasting 
within 700m of any 
residence. 
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11. Air Quality 

Site activities are undertaken 
without exceeding DECCW 
air quality criteria or goals. 

11.1 Minimise clearing ahead of extraction activities Ongoing. 

11.2 Minimise the construction of minor roads and 
access tracks for soil stripping, extraction 
operations and rehabilitation. 

Ongoing. 

 11.3 Operate a water truck to manage dust 
suppression during periods of extended dry 
weather and/or high winds, or when dust nuisance 
has the potential to occur as a result of quarrying 
activities. 

Ongoing. 

 11.4 Shield and/or suppress dust on conveyors. Ongoing. 

 11.5 Limit internal road dust lift off by: 

– surfacing (and grading local) roads with 
appropriate materials; 

– enforcing a 40km/hr speed limit on all internal 
roads; 

– limiting load sizes to ensure that product does 
not extend over truck sidewalls; and 

– avoiding spillage during truck loading. 

Ongoing. 

 11.6 Minimise dump heights from trucks, front-end 
loaders and conveyors. 

Ongoing. 

 11.7 Schedule of blasts so that they do not occur 
during high wind situations. 

Ongoing. 

 11.8 Adopt a complaints management system where all 
complaints are dealt with through investigation 
and implementation of corrective treatments. 

Ongoing. 

 11.9 Minimise truck queuing, unnecessary idling of 
trucks and unnecessary trips through logistical 
planning, where possible. 

Ongoing. 

 11.10 Prepare and implement a Dust Management Plan 
for the quarry. 

Ongoing. 

Reduce the impact of 
Greenhouse Gas emissions 
from project related activities. 

11.11 Minimise the impacts of greenhouse gases 
relating from diesel consumption by: 

– minimising the use of haul trucks through use 
of an overland conveyor; 

– reduce vehicle idling time; 

– maintaining optimum tyre pressures; and 

– the optimisation of haul routes to reduce 
transportation distance from extraction area. 

Ongoing. 

Record and monitor the local 
environment regarding dust 
impacts. 

11.12 Continue to monitor dust impacts through; 

– the existing five deposited dust gauges; and 

– on-site meteorological monitoring to record 
relevant parameters. 

Ongoing. 
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12. Visibility 

Reduce the impact of the 
Project on the visual amenity 
of private and public vantage 
points. 

12.1 Ensure all vegetation is maintained outside the 
Southern and Northern Extensions to provide long 
term shielding. 

Ongoing. 

12.2 Sequence extraction activities in the Southern 
Extension to limit exposure of western faces until 
vegetation is well established. 

Years 3 to 11 
(approx). 

 12.3 Progressively establish vegetation on extraction 
faces at 50mAHD and above in western section of 
the Southern Extension. 

Years 3 to 11 
(approx). 

 12.4 Advance extraction in the eastern section of the 
Southern Extension in strips parallel to north-
south faces. 

12.5 Include Annual photographs of the progressive 
rehabilitation of quarry benches in each AEMR. 

Years 22 to 30 
(approx). 

13. Heritage 

Provide appropriate 
protection to existing and 
future identified Aboriginal 
artefacts. 

13.1 Halt all works in the immediate area if cultural 
objects are found and contact a suitably qualified 
archaeologist and Aboriginal community 
representative.  

Ongoing. 

13.2 Halt all works in the immediate area if human 
remains are found and contact NSW Police, 
Aboriginal community representative and OEH. 

Ongoing. 

13.3 Maintain reasonable efforts to avoid impacts to 
Aboriginal cultural heritage values at all stages of 
the development works 

Ongoing. 

 13.4 Invite representatives of Local Aboriginal 
stakeholders to monitor initial ground disturbance 
activities. 

Prior to soil 
stripping 
campaigns. 

 13.5 Develop an Aboriginal Culture Educational 
Program for the induction of all personnel and 
contractors involved in the construction activities 
on site.  Records are to be kept of which 
staff/contractors were inducted and when for the 
duration of the project.  The program would be 
developed and implemented in collaboration with 
the local Aboriginal community. 

Prior to first soil 
stripping campaign 
and then ongoing. 

Provide appropriate 
protection to any non-
Aboriginal artefacts identified 
in operational areas. 

13.6 Halt all works in the immediate area if any non-
Aboriginal artefacts are found and notify the 
Heritage Council of NSW. 

Ongoing 
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14. Soils 

Prevent excessive soil 
deterioration during stripping 
and transportation 

14.1 Undertake soil stripping within slightly moist 
condition and avoid excessively wet or dry 
conditions. 

During soil 
stripping 
operations. 

 14.2 Place stripped soil directly onto reshaped 
overburden or dedicated stockpile area. 

During soil 
stripping 
operations. 

 14.3 Remove soil through grading or pushing soil into 
windrows with graders or dozers for later 
collection for loading into rear dump trucks by 
front-end loaders. 

During stripping 
and transport 
operations. 

 Retention of soil viability until 
use in rehabilitation. 

14.4 Leave the surface of soil stockpiles in as coarsely 
structured a condition as possible in order to 
promote infiltration and minimise erosion until 
vegetation is established. 

Immediately 
following stockpile 
construction. 

 14.5 Maintain a maximum stockpile height of 3m. 
Clayey soils would be stored in lower stockpiles 
for shorter periods of time compared to coarser 
textured sandy soils. 

During staged 
Rehabilitation 
stages. 

 14.6 Seed soil stockpiles with sterile cover crop (and 
limited fertiliser) as soon as possible where 
stockpiling is planned. 

Immediately 
following stockpile 
construction. 

 14.7 Maintain an inventory of available soil to ensure 
adequate topsoil materials are available for 
planned rehabilitation activities. 

Ongoing. 

 14.8 Assess soil stockpiles for weed infestation to 
determine if stockpiles require weed removal 
applications before being re-spread onto reshaped 
overburden. 

During staged 
Rehabilitation 
stages. 

Achieve a good soil cover for 
long term rehabilitation. 

14.9 Spread topsoil to a minimum depth range of 0.1 m 
(steep slopes) to 0.2m (flatter areas). Specific 
topsoil respreading depths for different post 
mining landform elements would be specified in 
the Landscape Management Plan. 

During staged 
Rehabilitation 
stages. 

15. Bushfire Hazard 

Avoidance of any fires on 
site, particularly in native 
vegetation. 

15.1 Adopt appropriate controls during re-fuelling. Ongoing. 

 15.2 Ensure fire extinguishers are fitted to all site 
vehicles. 

Ongoing. 

 15.3 Incorporate a Bushfire Management Plan in the 
overall Emergency Response Plan for the quarry. 

Within 6 months of 
the receipt of 
project approval. 
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16. Documentation and Further Approvals 

To provide site personnel 
with the necessary guidance 
on the expectations of 
Metromix management and 
the NSW Government and 
LMCC to achieve the 
required level of 
environmental performance. 

16.1 Environmental Management Strategy. Within 3 months of 
the receipt of 
project approval. 

16.2 Environmental Management Plan (EMP).  Focus 
on the next 5 years. 

Within 6 months of 
receipt of project 
approval. 

16.3 Soil and Water Management Plan.  (Incorporating 
management, monitoring and contingency plans 
for soils, surface water and groundwater). 

Within 3 months of 
the receipt of 
project approval. 

 16.4 Noise and Vibration Management Plan.  
(Incorporating a blast and noise monitoring 
component.) 

Within 12 months 
of the receipt of 
project approval. 

 16.5 Air Quality Management Plan.  (Incorporating an 
air quality monitoring component.) 

Within 6 months of 
receipt of project 
approval. 

 16.6 Quarry Management Plan & Safety Management 
Plan.  (Incorporating the Emergency Response 
Plan.) 

Within 3 months of 
receipt of project 
approval. 

 16. Documentation (Cont’d) 

To provide site personnel 
with the necessary guidance 
on the expectations of 
Metromix management and 
the NSW Government and 
LMCC to achieve the 
required level of 
environmental performance. 
(Cont’d) 

16.7 Landscape Management Plan.  (Incorporating a 
Vegetation Management Plan for site 
rehabilitation and the on-site Biodiversity offset.) 

Within 12 months 
of the receipt of 
project approval. 

16.8 Annual Environmental Management Report 
(AEMR).  

Annually (within 
approximately 
2 months of the 
anniversary of the 
project approval) 
(or an agreed date 
with the DP&I). 

 16.9 Hydrocarbon Management Plan.  (Incorporating 
management use of fuel and spill management.)   

Within 6 months of 
receipt of approval. 

 16.10 Annual Production Statistics to the DTIRIS 
(Division of Resources and Energy). 

Annually 
(by 31 July). 

 16.11  Geotechnical Assessments and relevant design 
drawings for site infrastructure and buildings (for 
submission to the Mines Subsidence Board). 

 

 Prior to 
construction of site 
infrastructure and 
buildings. 

Ensure planning is 
undertaken sufficiently ahead 
of quarry closure to achieve a 
smooth transition to the 
subsequent land uses 

16.12 Prepare Quarry Closure and Final Land Use Plans 
for the land within the Project Site that is to be 
developed for purposes other than nature 
conservation.  The Plans would be prepared in 
consultation with the Lower Macquarie City 
Council 

3 years prior to 
cessation of 
extraction north of 
Rhondda Road 
(approximately 
2031) and south of 
Rhondda Road 
(approximately 
2039). 
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